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Preface 
This book is the result of a journey that started in Australia, where I was cycling along 
the East coast to celebrate my newly acquired MSc title. One evening I received an 
email asking whether I was interested in conducting a PhD project at ENP. The topic of 
this project would be coastal protection, nature conservation and governance. My good 
experiences with ENP and the magnificent coasts that I encountered on my trip inspired 
me to take on this challenge. Almost a year after this initial contact, we managed to get 
funding for this project. This embarked the start of my PhD project to study the 
possibilities for greening the construction of marine infrastructure. That the final focus 
of this research did not really match my initial views of magnificent coasts, did not 
temper my enthusiasm. To the contrary, my interest only increased as this topic would 
allow me to gain insight in the dynamics behind the shifting balance between industrial 
development and nature conservation/creation. Now that this journey has come to end 
and with new adventures waiting, I would like to take the opportunity to thank the 
persons that have contributed to this thesis. I wouldn’t have been able to complete this 
thesis on my own.  
A first big thank you is for my two promotors Arthur Mol and Jan van Tatenhove. This 
thesis wouldn’t exist without their support, as their ideas and feedback always improved 
my work. I would especially like to thank Jan for his trust in my scientific capabilities 
and Tuur for understanding the main claims I tried to make and for helping me to 
actually make them. Jan and Tuur; in a (unfortunately not accepted) proposition I 
claimed that the final stretch of the PhD thesis is doable without stress, nicotine and 
alcohol. This relative stress-free final stretch would however not have been able without 
your ongoing support! In this respect I would also thank Corry, for providing support 
with practical matters, but more important for the numerous conversations about nearly 
everything. This made the process of writing so much more bearable.  
The environmental policy group has really been a ‘home’ to me over the last few years. 
Thank you all for providing this friendly, inspiring and productive atmosphere! A group 
within ENP that contributed considerably to my research is the marine group, through 
their constructive feedback in our marine meetings.  
Special thanks are of course directed to the PhD community, a very dynamic, supportive 
and fun group. I have very good memories to each and every one of you! Thank you all 
for your enthusiasm, inspiration and great evenings. Some graduated or left already; 
Fredrick, Wenling, Jia, Kanang, Michiel, Elisabeth, Sarah, Chaohui, Kim Ching, Dan, 
Leah, Aisa, Christine, Judith and Sammy ‘the boss’. Others are still around and always 
provide a welcoming atmosphere; Marjanneke, Eira, Judith, Natapol, Joeri, Alexey, 
Kari, Harry, Martijn, Elena, Linde, Susan, Yan Feng, Debasish, Belay and Agnes. 
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From this group I especially like to thank Hilde, Caroline, Jenni, Megan and Alice. 
Carolina, we haven’t been on the same continent for over a year, but you’ve been a 
great support during, and in finalizing this PhD. Hilde, we shared the office for the 
majority of my 5 years at ENP, which had a practical advantage in that we could easily 
share our ENP tasks. But more important, I would like to thank you for your friendship 
and our many inspiring conversations. I would like to thank Jenni for her enthusiasm 
and for going on an adventure with me; surviving a night at the Veluwe. Megan, I can’t 
thank you enough for your generosity; I still can’t believe your day also only has 24 
hours! Lastly, Alice, you brought a lot of laughter to the corridor! I have enjoyed your 
company during our many, many walks to the other end of the corridor to get coffee & 
tea. 
My PhD project was funded by the Ecoshape Building with Nature program. I am very 
grateful of their support, which went far beyond just providing finances to conduct this 
research project. I would like to thank all the participants of the Building with Nature 
program for their many insights in understanding the entanglement of nature, coastal 
protection and marine infrastructure. In this respect I would especially like to thank 
Stephanie Janssen. I have very much enjoyed our many discussions on how to tackle the 
governance challenges of Building with Nature. I would furthermore like to thank the 
key informants for their time to provide me with insights in the practices of constructing 
marine governance.  
Much gratitude is devoted to my family and friends for their unconditional support. 
Mama, Maarten, Eric, Janneke and Mitesh, thank you for standing by me! In the final 
year of this PhD project, I had the pleasure of getting to know our newest family 
member Dylan, who is always willing to share a smile! These personal thanks are 
extended to my friends, with whom I’ve shared many great moments, but who also 
knew exactly when I needed their support. I can’t thank them all personally here, but I 
would like to mention a few in particular. To the ASW girls, Ellen, Asha and Janneke, 
thanks for all the wine-filled evenings that somehow made us adopt Mormel and for 
your friendship in the years after I left our home. To the Truusjes, Nanda, Lotje and 
Francesca, thanks for your ongoing friendship even though I never made the move to 
Amsterdam. A special word of thanks is directed to Tanja, who always remains 
supportive, while she must sometimes question my actions.  
Finally, a special word of thanks is directed to Andreas for not allowing me to sit back 
and relax. I know that, like the last few years, my life will never get boring with you by 
my side. The final stretch of both of our PhDs was very special, as it coincided with the 
preparation for, and enjoyment of, the birth of our little girl. Nora, your approaching 
arrival gave me just the right incentive to finish this thesis!   
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1. General introduction 
The focus of this thesis is the greening of the construction of marine infrastructure through a 
governance analysis of marine infrastructural projects. Special interest is placed on the 
ecological aspects of these developments. This introduction chapter starts with a discussion 
on port development, followed by a discussion on (managing) the ecological impacts of 
marine infrastructure development. In section 1.4 I will introduce and discuss a new approach 
to developing marine infrastructure in which ecosystem dynamics gain a prominent place: 
Building with Nature. In this thesis we apply a governance perspective, which is introduced in 
section 1.6. In section 1.7 the research aim and research questions are defined. This chapter 
concludes with a reading guide for the rest of this thesis. 
1.1 Conceptualising governance of marine infrastructure development 
Marine infrastructure development refers to the construction of new ports, new terminals or 
(re)development of ports. There is a large variety of ports; in type of cargo that they handle 
(such as bulk, container and cruise tourism), in the type of management structure, and in their 
position in the maritime transport network. Wang and Slack (2004) define three types of 
positions ports can have in the maritime transport network; hubs, non-hubs and feeder ports. 
The first one are important nodes in maritime transport, while the other two are independent 
or smaller, inland ports. 
There are different management and organisational models of ports. The World Bank 
distinguishes four management models for ports based on relative levels of public and private 
ownership (World Bank, 2007). On the public end is the public service port, where there is 
little sharing of ownership and responsibility with private actors. In the tool port, the public 
sector is dominant as it owns the land, the infrastructure and the equipment, and the private 
sector activity is limited to some operations. In the landlord port, the public authority owns 
the land and the infrastructure and leases these to private operators as a concession, with 
equipment and operations in the hands of the private sector. The private port is comparable to 
the public service port, only that ownership and responsibilities are in hands of a private actor 
(Debrie et al., 2013). 
The governance of marine infrastructure is, however, not only captured by different models of 
port management, but is a combination of port management models and the institutional 
environment (Wang & Slack, 2004). The institutional environment refers to the system of 
formal laws, regulations, and procedures, and informal conventions, customs, and norms. 
Taking the institutional environment into consideration is important, because the actions of 
port authorities are enabled and constrained by this. According to De Langen and Van Der 
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Lugt (2006) port authorities can only respond to changes, but can’t influence these global 
developments.  
One important recent development is that ports are becoming more and more dependent on 
large players (shipping lines and terminal operators) in the maritime transport sector 
(Notteboom, 2006). Shipping lines have become strong players through cooperation, mergers 
and acquisition1. Nowadays, the top 20 carriers control over 60 percent of the world capacity, 
whereas they controlled 26% of the world slot capacity in 1980, 41.6% in 1992 and 58% in 
2005 (Notteboom, 2006; Wang & Slack, 2004). The same trend is visible with the group of 
terminal operators, through mergers these companies are increasing in size resulting in the 
emergence of global terminal operators. In Europe, the top six leading operators handled 
nearly 70% of the total European container throughput in 2002 (Notteboom, 2006). As a 
result individual ports become nodes in the entire global logistic network, which makes port 
management more dependent on large, global port clients.  
 
 
Table 1.1 Scale increase in vessel size (adapted from Notteboom, 2006) 
 
 1991 
Shares (%) 
1996 
Shares (%) 
2001 
Shares (%) 
2006 
Shares (%) 
0- 999 TEU 15.3 12.9 10.7 7.1 
1000 – 1999 TEU 30.5 29.4 23.9 16.8 
2000 – 2999 TEU 29.0 22.6 20.5 17.7 
3000 – 3999 TEU 17.6 20.6 16.6 11.4 
4000 – 4999 TEU 7.5 14.4 15.6 17.1 
> 5000 TEU 0 1 12.7 30.0 
Total  TEU 1,856,927 2,979,503 4,907,503 7,847,593 
TEU: Twenty-foot Equivalent Unit. This is a unit to describe the capacity of container ships and 
container terminals. It is based on the volume of a standard 20-foot-long container. 
 
  
                                                 
1 An example is the merger of P&OCL and Nedloyd into P&O Nedloyd, which was later taken over by 
MAERSK. 
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The increasing power of shipping lines and terminal operators also influences the structure of 
the maritime network; maritime transport becomes fixed in certain routes. The establishment 
and operation of regular, reliable and frequent services requires high fixed costs and once 
these expensive networks are set up, the pressure is to fill them with freight. These 
developments result in a scale increase in vessel size, with Post Panamax Ships2 as largest 
addition, as is shown in Table 1.1. Modern ports must be capable of accommodating larger 
port clients, that possess strong bargaining power vis-à-vis terminal and inland transport 
operators (Notteboom, 2006).  
Developments in the maritime transport network are influencing port governance, as port 
management becomes more and more dependent on a few powerful and relatively footloose 
players (De Langen & Van Der Lugt, 2006; Notteboom, 2006). These developments do not 
only impact the governance of ports, but also influence marine infrastructure developments. 
The establishment of larger hub-ports and the increasing ship sizes have to be accommodated 
by the construction of new or redevelopment of existing ports. This process is illustrated by 
the planned port developments of Boskalis, a large marine construction firm, in Figure 1.1.  
These developments also affect the governance structure of marine infrastructural projects. In 
the past, the majority of the marine infrastructural projects around the world were entirely 
funded by governments. However, now that large international firms take over the maritime 
transport, ports are increasingly regarded as regular services instead of public goods. This, 
combined with a general trend in the political environment towards privatisation and 
liberalisation, results in a gradual withdrawal of the influence of governments from the 
financing of container terminal infrastructure (De Langen & Van Der Lugt, 2006; Notteboom, 
2006).  Furthermore, there are increasingly conflicts of interests between a variety of 
stakeholders (e.g. local population, environmental groups) and the proponents of marine 
infrastructural projects on what the optimal balance is between environmental protection, 
urban development and port development (De Langen, 2006). 
 
                                                 
2 Post Panamax container ships are those that exceeding the capacity of the Panama Channel. As a consequence 
of this development, the Panama channel is under construction and being deepened. 
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Figure 1.1 Planned port developments by Boskalis in 2008 (Royal Boskalis Westminister, 2008) 
 
1.2 Ecological impacts of marine infrastructure development  
The growing demand for the (re)development of marine infrastructure is confronted with 
increasing demands to minimize ecological consequences of these developments. To protect 
the environment from impacts of infrastructural projects, governments impose stricter 
regulations on the design, construction and use of infrastructure. These regulations involve, 
among others, intensive monitoring programs, comprehensive ecological compensation 
requirements and stakeholder involvement programs. 
The (plans for) development of marine infrastructural projects is often met with fierce public 
resistance. Project delay is therefore often attributed to public opposition and compliance with 
environmental legislation; opponents often use legal possibilities to stop, alter or delay project 
developments (Hommes et al., 2009; Klijn & Koppenjan, 2006). At various places, local or 
national opposition has halted new plans, such as in the case of the public opposition against 
the Severn barrage (UK). These campaigns are sometimes even truly global, such as the 
AVAAZ global campaign against port development plans on the Australian East coast, 
Chapter 1 
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affecting the Great Barrier Reef 3. This global campaign forced the Australian government to 
reconsider its plans for port development and upgrading. 
Considering ecological impacts is not a new item in the development and construction of 
marine infrastructure. Over the years, various approaches have been developed and applied to 
deal with ecological impacts (Cuperus, 2005; Rundcrantz & Skärbäck, 2003). A first 
approach is avoidance, as avoiding adverse an environmental impact is the best way to limit 
impacts. An avoidance strategy can entail not pursuing a certain development; generating an 
alternative, or limiting the intensity or magnitude of the development (Cuperus et al., 1999). 
Avoidance can be applied to certain key areas, such as not affecting breeding grounds and 
migration routes. A second approach is mitigation. Mitigation measures aim to reduce or 
eliminate the impacts of development on ecology (Cuperus, et al., 1999). Mitigation is also 
defined in article 6 of the European Habitat (92/43/EEC of May 1992) directive, as ‘measures 
at minimizing or even negating the negative impact of a plan or project, during or after its 
completion’ (EEC, 1992). A third possible approach is ecological compensation (also referred 
to as offsetting), which aims to recover ecological functions and natural values affected to 
counterbalance the adverse impacts of development on nature elsewhere (Cuperus, 2005; 
Cuperus, et al., 1999; Middle & Middle, 2010). The compensation principle is adopted in two 
international conventions: the Ramsar convention and the Bonn convention on conservation 
of migrating wild species (Cuperus, 2005). 
In addition to approaches that avoid, minimize or compensate ecological impacts of 
developing marine infrastructure, there are also approaches that aim to improve the current 
ecological status of an area. An example hereof is ecological restoration: ’the active attempt to 
return an ecological system to a former condition following a period of alteration or 
disturbance through the reconstitution of processes, the reintroduction of species and/or the 
removal or control of species that are inappropriate to the model system’ (Gross, 2010). 
As a response to increased public attention on ecological impacts of industrial and 
infrastructural developments and to counteract the negative impacts from construction and 
use, innovative approaches are being developed. These approaches make use of innovative 
technologies and designs that integrate and use ecological dynamics to substitute conventional 
engineering interventions (Borsje et al., 2011; Korbee & Van Tatenhove, 2013; Temmerman 
et al., 2013). The innovative approaches for marine infrastructure development that aim to 
reduce ecological impacts are depicted by concepts such as Building with Nature, Working 
                                                 
3 See: https://secure.avaaz.org/en/australian_coal_disaster_global/. At the moment it has resulted in a temporary 
hold-off, but the government is pushing its agenda.  
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with Nature and ecological enhancement. A general term to depict these approaches is 
ecosystem based design approaches. A commonality in these approaches is that ‘nature’ or the 
ecological setting is no longer framed as an ‘enemy’ or an external force to the 
anthropocentric goals of the port development industry. Instead, industry has turned towards 
the position that ecosystem dynamics can be used to fulfil marine infrastructure demands. The 
emerging field of eco-engineers provides ample examples of innovative approaches to deal 
with changing ecological demands (Borsje, et al., 2011; Stive et al., 2013; Walles, et al., 
2014).  
1.3 Building with Nature  
Building with Nature has its origin in the Netherlands, as is elaborated in textbox 1.1. First 
accounts were made in the 1980’s by Svasek and are further developed by Waterman (IADC, 
2011; Waterman, 2008). As Building with Nature is used by a variety of actors, there are 
several definitions available. According to Waterman the essence of the principle of Building 
with Nature refers to ‘a flexible integration of land-in-sea and of water-in-the-new-land, 
making use of materials, forces and interactions present in nature, taking into account existing 
and potential nature values, and the bio-geomorphology and geo-hydrology of the coast and 
seabed’ (Waterman, 2008). Definitions that are used interchangeably by Ecoshape (2008) are 
‘To deliver engineering services while delivering and/or utilising ecosystem services’ and 
‘…to develop infrastructure, while creating opportunities for nature and, where possible, 
utilizing natural processes’. From a governance perspective, Building with Nature is 
characterised as aiming to ‘…integrate site-specific characteristics of the ecosystem and 
project objectives while developing the initial project design’ (Vikolainen et al., 2012a). In 
this thesis I will use the following definition; Building with Nature is a (design) approach that 
aims to integrate ecological and social dynamics in the creation of coastal and marine 
infrastructure, and hereby opens the design process to include a wide range of stakeholders 
from the initiation phase onwards.  
The current challenge is to transform Building with Nature as descriptive paradigm into 
concrete (project) recommendations and develop expertise on how to apply Building with 
Nature in coastal governance. To accomplish this, an innovation program under the heading 
of Ecoshape was initiated by industry, academia, research institutes and public actors. The 
innovation program has as its goal to develop knowledge and solutions for the sustainable 
development of coasts, deltas and rivers utilizing and enhancing ecosystem dynamics 
(Ecoshape, 2008). The core of the program aims to integrate economic and ecological 
interests. The research program is built around three pillars: natural environment, engineering, 
and governance. 
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Textbox 1.1: From Building in Nature to Building with Nature in the Netherlands  
The antagonist of Building with Nature is Building in Nature. Building in Nature depicts the 
practice of coastal management in which coastal engineering works are designed and constructed 
purely from an anthropocentric perspective. The prime focus on coastal safety led to a situation in 
which ecological consequences of coastal infrastructure were not considered important. Nature is 
taken into account, but merely as a given, an external independent variable that should be 
‘conquered’ by the engineers’ constructions. The largest coastal infrastructural projects in the 
Netherlands are designed from this perspective; the Afsluitdijk and the Deltaplan. 
The Building in Nature perspective dominated the Dutch coastal management up to the 1970’s to 
become challenged during the later phases of the Deltaplan. The Deltaplan is a large coastal 
protection plan, developed in response to the major flooding of the southern provinces in 1953 
(Bijker, 2002). The aim of the plan was to close all open waters in the Dutch delta to protect the 
land against flooding. Large dikes were designed to transform a once open delta with tidal streams 
into a well-protected area, no longer influenced by the sea. This quest for safety had unintended 
consequences: once healthy brackish inlets became ecological deprived freshwater lakes. This led to 
fierce protests demanding that the largest tidal inlet, the Oosterschelde, should remain open (Bijker, 
2002; De Schipper, 2008). Hence, the paradigm of safety first was challenged by an ecological 
discourse. As a result plans for closure of the Oosterschelde changed and an innovative storm 
barrier was designed that allowed for an open connection between the Oosterschelde and the North 
sea. During storms the barrier can be closed off (Bijker, 2002). 
According to Disco (2002) this event marks a paradigm change in Dutch coastal governance. No 
longer could coastal infrastructure be designed and constructed without taking the ecological 
consequences into consideration. In our vocabulary, this phase is labelled Building for Nature. 
Nature became a factor that should be taken into account in the design of infrastructure. Although 
ecological consequences should be minimized, nature was still regarded as an external variable that 
has to be conquered. This discursive change is both impacting the actual construction designs, as 
well as the institutional setting. Where Rijkswaterstaat (the Dutch agency responsible for coastal 
protection)  was previously dominated by engineers ecologists became part of the workforce (Disco, 
2002). Furthermore, ecological protection of the coastal zone became an inherent part of discussions 
on coastal developments. 
In recent years the idea emerged that human interventions can be beneficial for ecosystems and 
conversely that ecosystem dynamics can strengthen engineered constructions. No longer are human 
interventions and nature separated entities, but they are regarded as reinforcing, intertwined entities. 
This resulted in the paradigm of Building with Nature. It specifically refers to the mutual 
development of building human structures and nature development. A recent development that 
illustrates the growing importance of Building with Nature is the guidance report of the European 
Commission on the implementation of the Habitat and Bird directives. The report recommends 
proponents of dredging projects that the ‘design of plans or projects should always be based on 
mutually beneficial strategies with a view to achieving dual goals of both Natura 2000 conservation 
objectives and socio-economic objectives, according to the ‘working with nature’ concept’ (EEC, 
1992, p 5). Building with Nature is still an emerging approach that has to compete with the older, 
more established ones. It is therefore not uncommon to find typical ‘building in/of  nature’ solutions 
on the Dutch coasts. 
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The engineering pillar focusses on understanding the (morphological) impacts of previous 
coastal interventions. Research in the natural environment pillar focusses mainly on the use of 
ecosystem engineers, understanding processes and ecosystem dynamics, and the ecological 
effects of previous coastal interventions. The main focus of governance pillar is to study how 
Building with Nature can be applied in the contemporary institutional context and how this 
institutional context should be adapted to enhance the development of Building with Nature 
projects. The three pillars of the innovation program are interrelated and to understand and 
apply Building with Nature these pillars should be combined. In the innovation program this 
is done through several real-life case studies (see textbox 1.2). 
 
The research for this thesis is part of the governance pillar of the innovation program, and 
thus focusses on the governance aspects of Building with Nature. Specifically, this thesis 
focusses on the implications of different governance settings for Building with Nature. 
Building with Nature has implications for project organisation, as new elements are integrated 
in the project design; followed by requests for new expertise. In contrast to common practice 
prior to the 1970’s engineers alone cannot develop project proposals, input of ecologists is 
deemed necessary. Furthermore, as these projects are becoming increasingly complex and 
expensive, governments are outsourcing risks. For example, while the first Maasvlakte 
extension of the Port of Rotterdam (1964-1973) was designed solely by state engineers from 
the executive agency Rijkswaterstaat, the design of the second Maasvlakte (1997-2013) has 
been a co-production of an independent project organisation, construction firms and 
stakeholders. Marine infrastructural projects cannot be studied in isolation as projects are 
embedded in a societal setting. The development of projects can therefore not be excluded 
Textbox 1.2: Pilot projects Ecoshape  
Oyster reefs 
To counteract erosion of sandbanks in the Western Scheldt estuary oyster reefs are placed on these 
sandbanks. The oysters, as ecosystem engineers, retain the sand (Walles et al., 2014). 
 
Ecological Dredging pit 
The ‘Ecological Mining Pit’ aims at ecological restoration of sand mine pits at the bottom of the 
sea. This is done by mining the sand to different depths within the pit, thereby creating various 
habitats (Van Dalfsen & Aarninkhof, 2009). 
 
Sand Engine 
Sand engine is an innovative method of large scale beach replenishments. The mega nourishment is 
placed as a peninsula along the coast, after which wind and water will transport the sand ashore 
(Janssen et al., 2014b)
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from the governance setting and from other societal users of the area. Hence, the development 
of Building with Nature projects has implications for both the internal project governance, as 
well as it is for the embedding in the overall governance setting. Furthermore, Building with 
Nature sets conditions for the governance (internal & external) structure, but is for its 
development dependent on whether these conditions exist. The aim of this research project is 
to address both the conditions that Building with Nature sets on the governance setting, as 
well the enabling and constraining conditions that the governance setting sets on Building 
with Nature. 
1.4 Governance of marine infrastructure  
The concept of governance has become very popular within the social sciences, and is used in 
various forms. As Van Leeuwen (2010) points out, some authors oppose governance to 
government. Following Van Leeuwen and others, we regard government as part of 
governance in this thesis (Van Leeuwen, 2010; Van Tatenhove et al., 2000). The concept of 
governance refers to the development of new types of steering mechanisms, that are ‘no 
longer framed within the nation-state model alone, but within a diversity of society-centred 
forms of governance’ (Arts & Leroy, 2006, p. 28). Central stands the focus on governance as 
the ‘sharing of policy making competences in a system of negotiation between nested 
governmental institutions on the one hand, and market parties and civil society organizations 
on the other’ (Arts et al., 2006, p. 13). 
The academic debate on the changing role of the state and the increasing involvement of 
private actors refers to a horizontal shift in governance (Arts & Leroy, 2006; Van Kersbergen 
& Van Waarden, 2004; Van Leeuwen, 2010). This process is also demonstrated in various 
studies of (marine) infrastructure, by the acknowledgement that these projects are increasingly 
dependent on private sector involvement. There is increasing attention for processes of port 
privatization, the emerging ‘early involvement contracts’ and  public-private partnerships 
(Flyvbjerg, 2007; Flyvbjerg et al., 2000; Hodge & Greve, 2007; Lenferink et al., 2013; 
Priemus, 2009; Van Ham & Koppenjan, 2001; Van Valkenburg & Nagelkerke, 2006). A 
broadening of actors and partnerships is included in the governance of the environment, 
resulting in new governance arrangements to regulate environmental problems (Delmas & 
Young, 2009). Although the inclusion of private actors has plenty of advantages, the 
development and construction of marine infrastructure is becoming increasingly complex as 
responsibilities and tasks are divided among various public and private actors. These changes 
in actor coalitions require new types of steering mechanisms. Change in these actor coalitions 
have implications for the rules of the game, the power relations between the actors, and 
decision-making tools (Glasbergen & Driessen, 2005; Van Gils & Klijn, 2007; Van Ham & 
Koppenjan, 2001; Van Tatenhove et al., 2010). In addition to a horizontal distribution of 
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power, governance also reflects a vertical distribution of power through multi-level 
governance and the influence of processes of globalisation (Busch & Jörgens, 2005; Van 
Kersbergen & Van Waarden, 2004).  
The act of developing marine infrastructure has been studied from various perspectives and 
science fields. A first important field are port studies that take a logistics and supply chain 
perspective (Pallis et al., 2010). These studies include, in addition to port planning and 
development, terminal studies, ports in transport and supply chains, port governance, port 
policy and regulation, port competition and competitiveness, and spatial analysis of seaports 
(De Langen & Van Der Lugt, 2006; Debrie, et al., 2013; Notteboom, 2006; Pallis, et al., 2010; 
Wang & Slack, 2004). All these studies are from a port management point of view and relate 
to transport studies and geography. Major topics are developing better insight in whether and 
how further development of ports is necessary, economic impacts of ports and planning, and 
awarding of terminals (Flyvbjerg, 2007; Pallis, et al., 2010). The primary focus is on the 
necessity of further development of ports, rather than the process of infrastructure 
development. An extensive number of studies deal with the interplay of international, national 
and local factors in shaping port development (Pallis, et al., 2010).  
1.5 Research approach: Marine infrastructural project arrangement approach  
To analyse how governance dynamics are influencing the design of marine infrastructure 
development projects, and how this enables or constrains the adoption of Building with 
Nature approaches a project arrangement approach is developed and applied in this research. 
The project arrangement approach is adapted from the policy arrangement approach (Van 
Tatenhove, et al., 2000), initially developed as a conceptual tool to integrate structural and 
agency-based approaches in studying changes in policy arrangements. A policy arrangement 
can be transformed through structural changes in the governance domain - political 
modernisation - or through innovations on practice level - the policy innovations - (Arts & 
Leroy, 2006; Van Tatenhove, et al., 2000; Van Tatenhove & Leroy, 2003).  
The policy arrangement approach has been extensively used in governance and policy 
research. Van Leeuwen (2010) used the approach in combination with spheres of authority to 
study the changing governance of oil and gas shipping in the North Sea area. Van Hoof 
(2010) applied the approach to study changes in European fisheries policies. The approach is 
also frequently used in the field of forest and nature conservation policy (Arts & Buizer, 
2009). Lastly, there are experiences of the approach in both European and non-European 
settings (see for example Ahebwa et al., (2012) and Liang (2012)). 
A commonality between these studies is that they all focus on the development of a particular 
policy field (forest, fisheries, sustainable tourism) and that all these policy fields deal with 
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sustainability issues. There are however also differences in the application of the approach. 
As said, Van Leeuwen combined the approach with the concept of spheres of authority, 
whereas others use the approach without combining it with other concepts or theories.  
Recently, we see that the approach is used beyond the original policy analysis field, for 
instance in relation to knowledge development (Janssen et al., 2014a; Janssen et al., 2014b; 
Seijger et al., 2014). 
The Marine Infrastructural Project Arrangement approach in this thesis is utilised as a tool to 
conceptualise and assess the development and design of marine infrastructural projects. We 
define a marine infrastructural project arrangement as the temporary stabilization of the 
organization and the content of a marine infrastructural project. The MIPA approach differs 
from the Policy Arrangement Approach as it does not prioritize the continuum of a policy 
field, but is focused on marine infrastructure projects that are fixed in time with a finite and 
physical visible outcome. 
The content and the organization of a project arrangement can be described and analysed 
along four dimensions: actors and their coalitions, rules of the game, discourses, and 
resources. These dimensions influence each other; change in one dimension can trigger 
change in the other dimensions as well, which is depicted in a tetrahedron. Change is the 
MIPA is also captured through the division of phases (Figure 1.2). Four subsequent phases 
can be clearly distinguished in the development of a marine infrastructural project: an 
initiation phase, project decision phase, project design phase and the project execution phase. 
Each of the subsequent phases does not only have its own internal logic, process and 
outcomes, but also possesses different actors that play a key role in mobilizing and using 
different rules, resources and discourses.  
 
 
 
Figure 1.2 Phases of a Marine Infrastructural Project Arrangement  
 
 
Project initiation 
Project decision 
Project design 
Project construction 
Change and stability 
 12 
1.5.1 The MIPA dimensions 
The first MIPA dimension refers to the actors and their coalitions involved in developing a 
marine infrastructural project. A plurality of actors is involved in marine infrastructural 
projects. We specifically address five main actor roles in the planning, decision, design and 
construction of marine infrastructural projects: initiator, project owner, financier, constructor 
and consultants (Flyvbjerg, et al., 2000; Ivory, 2005). These actor-roles were conventionally 
clearly defined and separated. Recent developments, such as privatization and globalisation, 
alter the constellation of actors involved in the five roles. Central in this dimension is how the 
actor coalitions are developed over time, i.e. in what phases of the project development these 
various actors become involved.  
The second dimension, resources, refers to resources that each of the actors possesses and 
how they use this to influence the project design. Each actor has the potential to mobilize 
different resources, this (uneven) access and ability structures the way actors are able to 
influence the design and scope of the project. Important for the development of marine 
infrastructural projects is the division of knowledge, financial assets and decision-making 
power.  
The third dimension, the rules of the game currently in operation, refers to actual rules for 
project development, and to formal procedures concerning project construction. Which actors 
set which rules of the game? What formal (environmental) regulations apply to the project? 
Rules can vary from formal rules (such as EU, IMO regulations, European public 
procurement law and covenants between governments and market parties) to informal rules. 
Between the various marine infrastructural projects we see a variation of the application of 
local, national, sub-regional and global legislation as well as the adoption of informal, self-
governed guidelines. The growing autonomy of the financier affects the rules of the game. An 
international financing institution is more likely to prescribe other than national rules. The 
European Investment Bank for instance requires projects to follow all applicable European 
policies and regulations, even for projects situated outside the European Union. However, this 
dimension does not only refer to legal regulations, but also to agreements defined during the 
project development such as project design, Terms of Reference, contract requirements and 
construction methods as well as to informal rules of interaction. 
The fourth dimension, the current discourses, captures the content of the MIPA. In this 
dimension a distinction is made between the discourses and programmes. The concept of 
discourse refers to the views and narratives of the actors involved - in terms of norms and 
values, definitions of problems and approaches to solutions - and the concept of programme 
refers to the specific content of the project decision, design and execution. Conventionally, 
marine infrastructure was framed as ‘strengthening the national economy’, or to ‘safety’. 
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Nowadays, ‘integrated coastal zone’, ‘sustainable development’ and ‘nature compensation’ 
are discourses that influence marine infrastructural project development. Furthermore, there 
are specific discourses around dredging activities. These range from dredging as a ‘boost for 
the economy’ to ‘devastating to the environment’. The latter is especially related to the 
handling of polluted dredging sludge. 
1.5.2 The MIPA phases 
Marine Infrastructural Project Arrangements consists of four main project phases; initiation, 
project decision; project design; and construction. Each of the subsequent phases has its own 
internal logic, process goals and outcome goals. During these phases the design of the project 
is matured and complemented. Not only the design is subject to change, so are the actors 
involved, the roles that these actors perform, and the actor coalitions formed. In all phases the 
interrelations and interdependencies between the four dimensions is central.  
In the ‘initiation phase’ of marine infrastructural project a first definition of the project 
outlook is made, by one or more actors. Often societal and political discussions take place on 
whether or not to initiate a project. Initiators play a central role in these discussions. The type 
of initiator (public or private) and local circumstances influence the central issue of these 
discussions within politics and/or society: under what conditions a project should be 
developed. These conditions and agreements are captured in the terms of references. 
After deciding on continuation, the Terms of References of the project should be transferred 
into a reference design. This ‘decision phase’ is characterized by deliberations on how the 
marine infrastructural project will be framed and constructed. In other words, design 
boundaries are set. This phase often runs parallel to spatial planning procedures, and artist 
impressions are used for discussion. The project owner is the key player, although its actions 
are confined by the applicable rules and allocated resources as set in the terms of references. 
This is the phase in which consultants are hired to assist the project owner. 
The succeeding ‘design phase’ focuses on the operationalization of the reference design into a 
practical, specific design. The boundaries set in the previous phase offer ample room for 
specification and optimization. Deliberation in this phase focuses on the practical 
interventions necessary to construct the desired infrastructure. This involves detailed design 
parameters and construction conditions.  
The last phase, the ‘project construction phase’, deals with the actual construction of the 
project. It is the phase of the development, in which the design is put into practice. There is 
often a necessity of altering the set design, due to (unforeseen) practical implications. Cost 
overruns and delay of project execution are often manifested in this phase, but are regularly a 
consequence of errors made in earlier phases (Flyvbjerg, 2007). In practice, the construction 
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phase is followed by an ‘operational phase’, which includes maintenance. This phase is not 
included in our analysis as it involves the management of the infrastructure, whereas the focus 
of this thesis is the planning, design and construction of marine infrastructure. 
1.5.3 The embedding of MIPA in governance setting and networks 
The MIPA approach is developed for the analysis of a single marine infrastructural project. 
However, to understand developments in the construction of marine infrastructure, the 
broader governance setting should also be included (Figure 1.3). This broader governance 
setting includes both port management forms and the institutional environment. Focusing on 
the internal organization of individual MIPAs does not provide insight in how the set-up and 
the project design of marine infrastructural projects is influence by the institutional setting 
(Morris & Geraldi, 2011). This necessitates the inclusion of insights from port studies, such as 
forecasting, logistics, as well as insights from studies on formal decision-making trajectories 
(Flyvbjerg, 2007; Notteboom, 2006; Notteboom et al., 2013; Teisman & Klijn, 2002; Van 
Gils & Klijn, 2007). 
 
 
 
Figure 1.3 MIPA embedded in governance setting  
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As important developments in the governance setting, horizontal and vertical shifts in 
governance should be included in our conceptual model. To understand the management of 
these projects, they should be linked to both their local governance context, and to other 
projects in a global governance setting. Therefore, to be able to gain a better understanding of 
the relation between project-based management and the institutional context in which this 
take place the conceptual model makes a division between global and local networks (Figure 
1.4). Coalitions within a MIPA consist of actors from the global network (maritime transport, 
financiers and constructors) and local state, civil society and private actors. The stronger a 
coalition of actor networks, the more influential it is in adapting the project towards the 
objectives of these actors. The strength of a coalition can be assessed in terms of quantity 
(number of actors), influence (resources and power available) and the rules of the game 
(application of regulations and agreements that structure the interactions between these 
actors). In trying to influence the project design and development actors from different 
coalitions connect with each other. 
 
 
 
Figure 1.4 Conceptual model: Marine Infrastructural Project Arrangement Approach  
 
1.6 Research aim and questions 
In the development of marine infrastructure, we see three major developments that influence 
marine infrastructural projects (Figure 1.5). The first and second developments are the 
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projects are changing, from a perspective that regarded negative ecological consequences as a 
necessity, via a perspective aimed at mitigating these consequences, to a perspective in which 
ecology can be improved and ecological dynamics used in the development and design of 
these projects. To date, there is little knowledge on how these three developments are 
impacting each other. Does the involvement of private and global actors in the planning and 
design phases stimulate the acceptance of ecosystem dynamics, or does it hamper this? In 
order to understand the implications of the governance setting for Building with Nature, we 
should first gain knowledge on how governance processes of privatization and globalization 
and changing perspectives on nature and environment are influencing the development of 
marine infrastructural projects and how this results in innovative ecosystem based projects. 
 
 
Figure 1.5 Research approach 
 
The aim of this thesis is therefore two folded. First it aims to analyse the different governance 
settings of marine infrastructural projects to understand the enabling and constraining 
conditions for innovative ecosystem based approaches to marine infrastructure development. 
Second, it aims to understand the application of a specific approach, Building with Nature, in 
more detail. This translates to the following two objectives; 
 To analyse how different governance settings enable and constrain innovative ecosystem 
based approaches in developing marine infrastructural projects  
 To formulate recommendations for applying and implementing Building with Nature in 
marine infrastructural project development 
To fulfil these research aims, two research questions have been defined: 
 How do different governance settings enable and constrain innovative ecosystem based 
approaches in marine infrastructural project development?  
 What recommendations for applying and implementing Building with Nature in marine 
infrastructural project development can be formulated?  
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1.7 Research methodology 
The methodology applied in a research project is foremost dependent on the research 
questions at hand. The research questions in this thesis are explorative in nature as there is no 
completely developed theory about the governance of marine infrastructure development. 
Furthermore, Building with Nature is a new approach that has hardly been applied and the 
possibilities and conditions in marine infrastructural projects are not yet known or theorised. 
Hence, the research questions ask for an in-depth, explorative analysis. Therefore, the 
empirical research conducted in this PhD followed the model of qualitative, exploratory case 
study research. Case study research is a relevant approach for the purpose of this study, as this 
research aims to study ‘a contemporary phenomenon in depth and within its real-life context, 
especially when the boundaries between phenomenon and context are not clearly evident’ 
(Yin, 2009). Case studies are useful in providing answers to ‘How?’ and ‘Why?’ questions, 
and can be used for exploratory, descriptive or explanatory research. For the purpose of this 
thesis, case studies will be used in an exploratory capacity to provide a deeper and more 
detailed investigation. Case studies can be investigated singularly or multiply, longitudinally 
to see changes over time, or comparatively to discover and explain differences between the 
cases. As this research project aims to answer questions that deal with differences between 
independent variables (the different governance settings) a comparative case study analysis is 
applied.  
1.7.1 Case study analysis as research method 
The comparative case study analysis is applied to answer the research questions. A 
comparative case study may consist of many cases, few cases or single case comparisons 
(Gerring, 2007). The relation between the selected cases is important; they can be selected 
based on most similar system approach or most different system approach (Pennings et al., 
2006). In a most similar design variation is sought in one or two variables, while keeping the 
other aspects similar. In this study a combination of the two approaches is applied. The 
selection of the large sub-set of 28 cases is done via a most similar approach, and the selection 
of the three in-depth cases followed a most different approach. A three-step selection method 
was used to select three marine infrastructural projects as cases.  
The first step was used to select a similar group of cases. Only those projects are included that 
comply with the following: the project regards port development or extension; multiple actors 
are involved in the project (project owner, initiator, constructor, financier & consultants); 
multiple levels are involved (international, national, local); the proposed design has elements 
of ecodynamic designing (on a technical or spatial level); and the project execution phase is 
ongoing or has started no later than January 2005. This first step resulted in a sub-set of 28 
cases. These cases were used for the sub-project that is accounted for in chapter 2. 
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The second step in selecting the three cases applied a most different approach. In this step, the 
group of 28 cases are divided by three variables: the initiator of the project (private or public), 
the source of reference for environmental best practices (national or international) and the 
hegemonic actor in steering towards these practices (national or international). The underlying 
reasons for this division are to gain a difference in governance capacity on both public-private 
and local-global dimensions, and to differentiate on local and global best environmental 
practice. The third step involved the actual assignment of cases that fit the criteria. The main 
consideration is information availability, both from the project organization itself and from 
scientific publications. A combination of the three steps resulted in the selection of three 
cases: Melbourne Channel Deepening Project, Australia, Maasvlakte 2, the Netherlands, and 
Falmouth Cruise terminal, Jamaica. 
Melbourne Channel Deepening Project, Australia 
The Melbourne channel deepening project is initiated by the State of Victoria and the Port of 
Melbourne Corporation to cater for the largest container ships. The design was rather 
complicated, due to natural circumstances. The Port of Melbourne Corporation, in 
consultation with construction and consultancy firms, developed an innovative engineering 
solution to be able to dredge the entrance channel, while complying with Australian 
environmental regulations. However, due to public resistance the project team was forced to 
change the design and to add an extensive environmental monitoring program. 
Maasvlakte 2, the Netherlands 
The Maasvlakte 2 development of the Port of Rotterdam consists of a large scale land 
reclamation program. As the existing port is extended seaward, this results in a loss of natural 
habitats. To compensate, three subprojects were established; an upgrade of the ‘old’ city port; 
a dune restoration program; and nature and recreational area development in the wider 
Rotterdam area a dune restoration north of the port. The initiative for port development was 
taken by the port authority; a municipal organisation at the time, that transferred into a private 
company during the project. Throughout the project, various coalitions between private, 
public and civil society were established, that altered the role of ecology in this major land 
reclamation program.  
Falmouth Cruise terminal, Jamaica 
In Falmouth a new cruise terminal is developed to cater the newest and largest cruise ships. 
The project was initiated by the Port Authority of Jamaica in close operation with the Royal 
Caribbean Cruise Lines. Financial dependency relations influenced the design of the terminal 
and the environmental requirements of the project. 
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1.7.2 Data collection and analysis strategy  
The data collection strategy can be divided into two parts. A first strategy was employed for 
chapter 2, which consisted of a comparative case analysis of 28 marine infrastructural 
projects. The selection of these 28 cases coincided with the first step of the case study section 
(section 2.4.1). The data collection for this sub-project was primarily based on documents and 
written sources such project documents, environmental impact assessments, financial reports, 
tender documents and research reports. Additional interviews were conducted with 
representatives of the sector. A more elaborative explanation of in section 2.3 of this thesis. A 
second strategy of data collection was employed for the three in-depth case studies (chapters 
3, 4, and 5). This strategy was structure by the four phases of the project development. Each 
case starts with the project initiation phase, and collects data on actors, rules of the game, 
power relations and discourses applied. Each of these dimensions local and global dynamics 
and interaction are separated. Furthermore, data is collected on the design of the marine 
infrastructure. These steps are repeated for the project decision, project design and the project 
execution phase (Table 1.2). Data acquisition primarily employed document analysis (both 
policy and project documents), open and (semi-) structured interviews with key informants as 
well as participant observation. 
 
Table 1.2 Data collection strategy 
 Actors Rules of the game Resources  Discourse Design 
Project initiation phase 
Global networks 
Local networks 
Interaction  
     
Project decision phase      
Global networks      
Local networks      
Interaction      
Project design phase      
Global networks      
Local  networks      
Interaction      
Execution phase      
Global networks      
Local networks      
Interaction      
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The main method of primary data collection in this research is semi-structured interviews. A 
total number of 40 interviews were conducted (see appendix 1). The people that were 
interviewed were experts involved in the planning, design and construction of one of the case 
studies, or were experts in the field of marine infrastructure development generally. The 
selection of interviews was motivated by the role of the organisations that the experts 
represented in the projects. In conducting the interviews, I used a topic list (for an example, 
see appendix 3). The interviews were all recorded, first with a normal recording device and 
later on with a livescribe pen. Immediately after conducting the interviews a summary report 
was made. Based on these summaries and the recordings a full interview report was made. 
The second method of data collection was document retrieval and analysis and the third 
method was observation. Appendix 2 shows a list of meetings, seminars and field trips that I 
have attended. This method was used to inform and provide context for the cases, but also 
provided insight in the Building with Nature program and the marine construction sector as a 
whole.  
Data collection for the Maasvlakte 2 case was concentrated in the period of September – 
December 2010. In addition to literature review and document analysis consisted of ten semi-
structured interviews, four site visits and the observation of a seminar on the design and 
construction of the land reclamation.  
Data collection for the Melbourne channel deepening project concentrated in the period of 
December 2010 – June 2011. Prior to visiting Melbourne, interviews were conducted in the 
Netherlands. The actual field work period consisted of six weeks (March-April 2011), which 
were spend conducting semi-structured interviews, observations, site visits and document 
retrieval. Of this six weeks one week was spend in Fremantle, Western Australia. Alike the 
port of Melbourne, the port of Fremantle (adjacent of Perth) deepened its entrance channels. 
To avoid public unrest and project delay as experienced in Melbourne they implemented 
lessons learned from Melbourne. Therefore, interviews and observations of this case were 
added to the data collection. Furthermore, to gain a better understanding of the Australian 
setting I attended a conference organised by the Australian Coastal Society in Brisbane in 
October 2012. This conference was not only used to present the Melbourne case to a 
knowledgeable audience and to receive feedback, but was used to gather data on 
developments in the Australian coastal zone and included two site visits.  
Data collection for the Falmouth cruise terminal case was clustered in two periods. The first 
period consisted of a two-week visit to Jamaica. These two weeks were divided into a period 
in Kingston and a period in Falmouth. Kingston, as the capital city, is home to the relevant 
organisations that were involved in the Falmouth project. The majority of the interviews were 
therefore conducted in Kingston. The period in Falmouth was indispensable, as it provided 
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me with the possibility to interview local stakeholders and community members. 
Simultaneously, it provided me with the opportunity to witness the impact of the new terminal 
on this small town, as well as conducting interviews with relevant organisations. Furthermore, 
by staying a few nights, I also had the opportunity to witness the ‘glistening waters’ a natural 
phenomenon which causes water to light up in the dark due to bioluminescent plankton. 
Unfortunately, weather conditions didn’t allow me to witness the arrival of a cruise ship in the 
new terminal. Due to a tropical storm, all cruise itineraries were adjusted to avoid this part of 
the Caribbean.   
The data analysis strategy of this thesis followed the theoretical propositions (Yin, 2009); the 
empirical findings were interpreted along the dimensions of the project arrangement. An 
assessment for each project what actor-roles, what rules, resources and discourses were 
applied in the project. A data analysis strategy following theoretical propositions is an 
alternative option to a widely applied coding. According to Yin (2009) the strategy to follow 
theoretical proposition is the preferred option in a case study design. 
1.8 Outline of thesis  
This thesis is presented in a publication-based format in which the four empirical chapters (2, 
3, 4, and 5) are the articles. With the inclusion of an introduction and general conclusions 
chapter, this thesis is presented in six chapters. In this introduction chapter I focussed on 
governance of marine infrastructure, discussing the most important developments and current 
trends of the sector in general and how this affects the development of new marine 
infrastructure. I furthermore discussed the increasing pressure to integrate economic activities 
at port areas with nature and recreation, resulting in the rise of Building with Nature, an 
approach to integrate ecological developments in the construction of marine infrastructure. I 
also presented the research approach developed for this research; the Marine Infrastructural 
Project Arrangement. The chapter concluded with a discussion of the research methodology 
of this thesis. 
The second chapter of this thesis deals with analysing the effects of globalization and 
privatization on the governance arrangements of marine infrastructural projects. In this 
chapter, 28 marine infrastructural projects are analysed, focusing on the actor constellations. 
Through processes of globalization and privatization, four ideal-typical arrangements in the 
development of marine infrastructural projects. Each of these arrangements has varying 
consequences for Building with Nature. 
Chapters 3, 4, and 5 each comprise the analysis of a specific case study. The case study 
central in the third chapter is the Melbourne Channel Deepening Project in Australia. Chapter 
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4 analyses the Maasvlakte 2 development of the Port of Rotterdam in the Netherlands. The 
central case study in chapter 5 is the Falmouth Cruise terminal in Jamaica.  
The sixth and final chapter consist of the general conclusions and entails a discussion on the 
empirical results of this study by a comparative analysis of the three case studies. It 
furthermore answers the research questions and reflects on the implications of this study. The 
thesis concludes with recommendations and possibilities for further research in this area  
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Abstract 
Ports are crucial in the economic growth of the marine sector. A growing awareness on 
the adverse ecological implications influences their development. Ecodynamic 
development and design (EDD) is an innovative approach with the aim to integrate the 
economic aspects of port development projects with dynamics of marine ecosystems. 
These projects develop within different governance settings, therefore not only different 
type of project arrangements develop, but there is also a difference in the possibilities 
for ecodynamic design. Based on an analysis of 28 port development projects we 
distinguish four ideal typical Marine Infrastructural Project Arrangements (MIPA): 
Conventional, Integrated-market, External-financier initiated and Private arrangement. 
These arrangements differ from each other on the following aspects: the central actor 
defining the terms of reference and the design, the relation between other projects and 
the national and international context of the project. Due to these differences, we 
formulate enabling and constraining conditions of the project arrangement to 
incorporate ecodynamic design principles in the terms of marine infrastructural projects. 
The possibilities for EDD in these MIPAs increase if there is space for contractors, 
consultants and project owners to (co)develop the design. The analysis shows that the 
‘Integrated Market’ and ‘Private’ project arrangements are best capable of incorporating 
EDD port development projects. 
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2. Environmental governance for marine infrastructure: Enabling 
and constraining conditions for Ecodynamic Development and 
Design in marine infrastructural projects 
2.1 Introduction  
Shipping is an important maritime economic activity. More than 90% of international 
trade in goods is carried by sea (Maritime knowledge Centre, 2012). Maritime 
transportation contributes significantly to the growth of the maritime economy and to 
the (global) economy in general. The sector had a growth rate of 116% over the period 
2006 – 2010 (IAPH worldports, 2012). To accommodate this global growth existing 
maritime infrastructure is expanded. In 2009, 43 out of 56 of the world largest cargo 
ports have at least ‘notable development plans’ (Chin et al., 2009). The same trends are 
visible in the cruise ship industry: the number of cruise ship berths has increased from 
7.890 in 2000 up to 14.000 in 2010 (Cruise Lines International Association, 2012). Port 
(re)development projects are connected to world-wide maritime transportation networks 
(Ducruet et al., 2010; Fremont, 2007). As nodes in these networks they are dependent 
on developments and requirements within these networks. 
The development of ports is confronted with an increasing concern for nature and 
environmental issues (Morris & Gibson, 2007). Each construction activity in the coastal 
zone has ecological implications, due to land use, construction, and operations. In the 
planning and design phase of these construction activities the ecological effects can be 
dealt with through strategies as avoidance, mitigation, and compensation (Cuperus, 
2005; Rajvanshi, 2007; Rundcrantz & Skärbäck, 2003). An approach which combines 
and incorporates economic and ecological considerations is the ecodynamic 
development and design (EDD) approach4. In this approach, the dynamics and 
characteristics of (marine) ecosystems are used in the project planning and design, 
rather than that adverse ecological impacts are mitigated or compensated (De Vriend & 
Wesselink, 2009; Janssen, 2011; Van Dalfsen & Aarninkhof, 2009; Vikolainen, et al., 
2012a). Ecodynamic designing can offer clear advantages for the development of 
marine infrastructure. Applying the approach can help to comply with stringent 
European nature legislation, it can bridge opposing stakeholder demands, and contribute 
to protect vulnerable coasts (Van Slobbe, 2010; Van Slobbe et al., 2013; Vikolainen et 
al., 2012b). 
The aim of this paper is to understand how practices of port development create 
enabling and constraining conditions for the application of EDD in the planning and 
                                                 
4 This approach is also referred to as ‘Working with Nature’ or ‘Building with Nature’ 
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design of ports (re)developments. Currently, in the planning and design stages of port 
development projects, we witness a shift of project initiation, ownership and decision-
making power from state actors to private actors on the one hand and a shift from local, 
place based actors, to internationally operating actors on the other (Flyvbjerg, 2007; 
Gadhia et al., 2011; Lenferink & Arts, 2009; Taneja & Ligteringen, 2010; Van Ham & 
Koppenjan, 2001; World Bank, 2007). These changing governance settings result in 
different project arrangements, whose characteristics either allow or dismiss the 
acceptance of EDD. 
This paper is structured as follows; we will start with an introduction on the practices of 
port development, focussing on how these projects develop and the main actors 
involved. Hereafter we discuss the EDD approach further, focussing on what the 
approach entails and what its main characteristics are. Following this, we will present 
our conceptual approach: Marine Infrastructural Project Arrangements. This approach 
allows us to analyse projects, starting from an actor dimension. Hereafter our methods 
and results will be presented. This is followed by an empirical section describing the 
analysis of 28 marine infrastructural projects. The result of this analysis is four ideal-
typical MIPAs. Hereafter, we discuss the possibilities of EDD given the diversity in 
MIPA. In last section, we formulate conclusions.  
2.2 Practices of port development 
In this paper, we specifically address practices of port development (extension and 
enlargement), the construction of new ports (Greenfield ports) and deepening and 
extension of entrance channels (often referred to as fairways). These types of projects 
are so-called point infrastructure, as opposed to line infrastructure (roads and railways) 
that have different implications for their development and design (Gadhia, et al., 2011; 
Koppenjan, 2005). Ports link maritime and land-based trade and are connected to world-
wide maritime transportation networks. They are so-called nodes in these networks and 
are therefore dependent on developments in these networks, such as the construction of 
large ships (Knight, 2008; McCalla, 1999). 
The development of ports is structured in different phases, where each phase has its own 
internal logic, process- and outcome goals, and furthermore each phase possesses 
different actors that play a key role in mobilizing different rules, resources and 
discourses. Based on literature we define four main project phases (Flyvbjerg, 2007; 
Van Ham & Koppenjan, 2001). During the ‘initiation phase’ a first definition of the 
project requirements is made and the go/no-go decision is taken. After the go/no-go 
decision, the project enters in the ‘project decision phase’. During this phase, the 
‘Terms of References’ are formulated, resulting in a reference design. Central in the 
succeeding project design phase is “master planning” that includes EIA studies and 
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cost/benefit analysis. This phase thus focuses on the operationalization of the reference 
design into a practical, specific design. The boundaries set in the previous phase offer 
ample room for specification and optimization. In the fourth phase, the ‘project 
execution phase’, the design is implemented; this phase deals with the actual 
construction of the project. After the construction phase an ‘operational and 
maintenance phase’ starts. 
In general, one can distinguish five main actor-roles in the planning, design and 
construction of MIPAs: the initiator, the project owner, the financier, the constructor 
and consultants (Flyvbjerg, et al., 2000; Warner, 2008). These roles are present in all the 
projects, irrespectively of the type of actors that take up the various roles. The ‘initiator’ 
can be a government, a port authority, a private investor, a company, or a combination 
of these actors, that initiates the project for a specific reason such as national, local or 
global economic incentives. The ‘project owner’ is the primary actor to manage the 
project, to secure funding and to decide on the development trajectory of the project 
(Flyvbjerg, 2007). Project owners can be (national) governments, port authorities, or 
commercial companies (mining companies, steel producers, etc.). The role of ‘financier’ 
can coincide with the initiator or the project owner. A diversity of actors can act as 
financer of port development projects, such as banks, international monetary 
organizations (World Bank), or regional monetary organizations (Asian Development 
Bank and the European Investment Bank). The financier can break or restructure the 
project (Warner, 2008). The ‘consultant’ supplies knowledge to actors with decision-
making power. Consultants are specialized marine consultancy firms and research 
institutes. ‘Constructors’ are marine construction and dredging companies that execute 
projects, according to specific contracts signed with the project owner. The scope of 
these contracts range from sole construction tasks to shared responsibilities between 
constructor and project owner (Hamer & De Boer, 2010; Lenferink & Arts, 2009; 
Priemus, 2009). 
2.3 Ecodynamic development and design in port development practices  
The growing demand for new coastal infrastructure and the extension of existing 
facilities is confronted with increasing demands to minimize ecological consequences of 
the developments. Increasingly, developers are confronted with public resistance, 
stringent environmental legislation, and demanding environmental monitor 
requirements. To counter this, innovative integral approaches towards the design and 
realisation are needed that are based on a sound understanding of ecosystem dynamics, 
construction processes and stakeholder demands (Aarninkhof et al., 2010; Van Slobbe, 
et al., 2013). Ecodynamic development and design is such an innovative approach. 
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A recent development that illustrates the growing importance of EDD is the guidance 
report of the European Commission on the implementation of the Habitat and Bird 
directives. The report recommends proponents of dredging projects that the ‘design of 
plans or projects should always be based on mutually beneficial strategies with a view 
to achieving dual goals of both Natura 2000 conservation objectives and socio-
economic objectives, according to the ‘working with nature’ concept’ (EEC, 1992, p. 5). 
The adoption of EDD principles in the context of EU nature legislation renders good 
results (Vikolainen, et al., 2012a).   
The EDD approach is not purely a matter of changing the engineering design, but 
involves a reconfiguration of the entire project arrangement, as ‘the crux of the 
ecodynamic approach is to integrate site-specific characteristics of the ecosystem and 
project objectives while developing the initial project design’ (Vikolainen, et al., 
2012a).  The proactive use of the dynamics of the natural system as starting point for 
design and realization of marine infrastructure projects, results in a central role for 
ecological dynamics and concerns in the planning and design phase (Smit & Lulofs, 
2010). This also means that ecodynamic principles should be integrated in the project at 
the preparatory phases  (Janssen, 2011; Vikolainen, et al., 2012a). The use of ecological 
dynamics does add uncertainty in the planning and design, which requires active 
stakeholder involvement processes (Van den Hoek et al., 2012; Van Slobbe & Lulofs, 
2011). However, applying the EDD approach can also create coherence among involved 
actors. EDD can be used as a ‘middle road’ or ‘boundary object’, to which all actors -
including opponents- can agree on (Smit & Lulofs, 2010; Van Slobbe, 2010). To 
integrate ecological knowledge in construction designs, there is a need for an equal 
power balance between the different actor coalitions (Janssen, 2011). We define four 
characteristics of EDD: 
1) Use of ecosystem dynamics in the project design;  
2) Proactive towards environmental regulations; 
3) Integration of different knowledge fields; and 
4) Use of natural materials to achieve project’s objectives 
How the EDD approach can be applied and will impact port development practices, is 
also dependent on the projects’ specific setting. These projects are connected to world-
wide maritime transportation networks (Ducruet, et al., 2010; Fremont, 2007). As nodes 
in these networks they are dependent on developments and requirements within these 
networks. The development of large ships, such as Post-Panamax container ships and 
Genesis-class cruise ships, require deepening of entrance channels as the entrance 
channels are often not deep enough to cater for those ships (Gadhia, et al., 2011; Knight, 
2008; Pitts et al., 2011). Innovation in this industry is characterized by a continuous 
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learning process within individual projects. International agreements, best practices and 
guidelines are transferred from one project to another, resulting in ecological practices 
that are not always prescribed by local regulations. This process can also be used to 
stimulate the acceptance of EDD principles. Key actors in this process are constructors 
and consultants as they are involved in a multitude of projects; and for financiers that 
are able to set additional ecological requirements.  
Based on literature on practices of EDD (Aarninkhof, et al., 2010; De Vriend & 
Wesselink, 2009; Janssen, 2011; Smit & Lulofs, 2010; Van Dalfsen & Aarninkhof, 
2009; Van Slobbe, 2010; Van Slobbe, et al., 2013; Van Slobbe & Lulofs, 2011; 
Vikolainen, et al., 2012a; Vikolainen, et al., 2012b) combined with specific practices of 
port development, in which specific phases can be distinguished and in which five 
specific actor-roles are involved, we can distinguish for each of the four characteristics 
of EDD opportunities for the application hereof in port development projects. The first 
characteristic, the use of ecosystem dynamics in the project design, opens opportunities 
for EDD in port development projects, as these ecosystem dynamics are used as starting 
point for the design of the project. To do so, they should consequently be integrated in 
the project at the preparatory phases. The characteristic that there is proactive approach 
to environmental regulations can open up opportunities for port development projects if 
the Environmental Impact Assessment (EIA) is used early on in the project 
development to diminish ecological impacts and to consider alternative designs. The 
integration of different knowledge fields can be an opportunity for port development 
projects as the inclusion of different actors in the project development can diminish 
opposition. The fourth characteristic, the use of natural materials to achieve project 
objectives is an opportunity for port development projects as it reduced costs, both 
construction and maintenance costs. These characteristics, opportunities and the 
indicators hereof are presented in Table 2.1. 
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Table 2.1 Characteristics of EDD, opportunities for the application of EDD in port development 
projects, and the indicators. 
 
Characteristic Opportunities for port  
development projects 
Indicators 
Use of ecosystem 
dynamics in the project 
design.  
Proactive use of ecosystem 
dynamics as starting point for 
design and realization of marine 
infrastructure projects.  
 
At least one of the actors 
involved in the construction 
phase should be part of the 
actors coalition in the 
initiation phase, in order to 
influence the ToR and design 
(rules) 
Proactive towards 
environmental regulations 
Use of EIA early in design to 
diminish ecological impacts and 
consider alternative designs. 
At least one actor that 
possesses knowledge on 
environmental regulations 
should be part of the actor 
coalition in the project 
decision phase. 
Start of developing EIA 
before the final construction 
design. 
Integration of different 
knowledge fields  
Inclusion of actors from various 
backgrounds can diminish 
opposition.  
There should be an equal 
power balance between 
different actor coalitions, 
hence an equal division of 
resources. 
Broad range of actors 
involved in the project 
preparation phases. 
Use of natural materials to 
achieve project’s objectives 
Low maintenance cost, as 
natural dynamics used in the 
operation and maintenance 
phase. 
Low construction costs, as 
natural materials are freely 
available  
Opportunities for constructors 
and consultants to deliberate 
on optimizing the project 
design.  
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2.4 Marine Infrastructural Project Arrangements 
To understand the structure, internal dynamics and opportunities for EDD of current 
port development practices, we conceptualise the projects as Marine Infrastructural 
Project Arrangements (MIPA). The MIPA approach is derived and adapted from the 
policy arrangement approach. The aim of this approach is to understand the on-going 
institutionalisation of policy arrangements, as a result of the interplay between the 
interactions of actors participating in putting policy into practice on a daily basis on the 
one hand, and processes of social and political change (political modernisation) on the 
other hand (Arts & Leroy, 2006; Arts, et al., 2006; Liefferink, 2006; Van Tatenhove, et 
al., 2000). The policy arrangement approach consists of four interlinked dimensions; the 
actors and their coalitions; the division of resources between these actors, the rules of 
the game currently in operation; and the current policy discourses. Change in the 
arrangement can be induced through each of the four dimensions, whereby changes in 
one dimension may invoke a chain reactions in the other ones (Hegger et al., 2012). A 
policy arrangement can be analysed starting from each of the four dimensions 
(Liefferink, 2006).  
A MIPA can be analysed starting from each of the four dimensions similar to a policy 
arrangement. In this study, we start our analysis of MIPA from the actor dimension, as 
our main interest is to understand how different actor coalitions affect the development 
of an MIPA (i.e. the rules of the game, the legitimate discourses and the availability of 
resources). The actual development trajectory of a particular port development project 
depends on the actors that are involved in the project. The actors that are involved in the 
project set the project goals and steer the development into a certain direction. It is 
through the actors that the other analytical dimensions materialise (Liefferink, 2006). In 
order to understand how ports are (re)developed, under what conditions and based on 
which goals it is important to know the actors that are involved, how these actors 
influence the setting of the rules of the game and discourse, and how resources are 
divided between these actors.  
In our operationalization of the dimensions of the marine infrastructural project 
arrangements, we have adapted the dimensions. This was a necessary step as the 
internal dynamics in port development projects intrinsically differ from the 
development of a policy field. Firstly, project development has a clear physical end-
goal, and each phase is directed towards the construction hereof. Secondly, although 
these projects are placed at various localities around the world, they share certain 
features. Characteristic is the limited amount of players (especially constructors), that 
transfer methods, best practices and environmental regulations from one project to 
another. Based on these notions, we define the four dimensions as following; 
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- For the first dimension, the actors and their coalitions involved in a marine 
infrastructural project, we specifically address the five main actor roles. As 
discussed in the second section of this paper there is a plurality of actors involved in 
port development projects. Central in this dimension is how the actor coalitions are 
developed over time, i.e. in what phases of the project development these various 
actors become involved. 
- The second dimension, the division of resources between these actors, refers to the 
finances and knowledge that each of the actors possesses and how they use this to 
influence the project design.  
- The third dimension the rules of the game currently in operation, we denote both in 
terms of actual rules for project development, and in terms of formal procedures 
concerning the project construction. What actors set the rules of the game? 
Secondly, what formal (environmental) regulations apply to the project, and due to 
what actors are these rules a necessity for the project?   
- In the fourth dimension, the current discourses, we make a distinction between the 
discourses and programmes, where the concept of discourse refers to the views and 
narratives of the actors involved—in terms of norms and values, definitions of 
problems and approaches to solutions—and the concept of programme refers to the 
specific content of the project’ decision, design and execution.  
 
2.5 Methodology 
Methodologically, this study presents itself as a comparative case study analysis. The 
port projects are the cases that we compare on the actors involved, resource division 
between these actors, the rules of the game, and the discourses applied. Two types of 
written sources were consulted, as well as interviews. The first written source is primary 
literature, such as project documents, environmental impact assessments, financial 
reports and tender documents. The second type is secondary literature, such as research 
reports.  
Additionally, interviews were conducted with 7 representatives of Van Oord, Boskalis, 
Deltares, and the Management Team of Ecoshape/Building with Nature. These 
interviews were explorative in nature. The goal of these interviews was to gain 
understanding of the recent developments in the marine infrastructure development. The 
information that was gained from these interviews was used to refine our research 
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question, and resulted in our selection of port development projects as main unit of 
analysis5. 
 We used four subsequent steps in the analysis of the data. The first step in our research 
design focussed on the selection of cases for the analysis. We started with a long-list of 
94 projects that were (co)executed by Van Oord and Boskalis. For this research we have 
focussed on projects of the Dutch dredging and marine construction companies of Van 
Oord and Boskalis. These two companies are leading global service providers operating 
in dredging and maritime infrastructure development world-wide. Together with the 
Belgium consortia of De Nul and DEME, they have a market share in the global 
dredging industry of 70-80% (IADC, 2011). By selecting projects of these two leading 
companies in the field we think that we have a representative sample of port 
development projects. More importantly, these two companies acknowledge the 
importance of reducing the environmental impacts of their operations and are pushing 
for ecodynamic development and design. They are involved in finding innovative 
solutions both through innovations at a project level and by their involved in the 
Ecoshape foundation, which runs the Building with Nature innovation program. 
Two criteria were used to select a coherent set of projects: (1) central aim of the project 
is port (re)development; (2) the start of the execution phase is between 2005 and 2010. 
Based on this, we selected 28 projects that are listed in Table 2.2. 
In the second step, the empirical findings were interpreted along the dimensions of the 
policy arrangement. We assessed for each project what actor-roles, what rules, resources 
and discourses were applied in the project. In doing so, we developed a comprehensive 
data-set. The aim of the analysis is to compare projects, as MIPAs, to understand the 
diversity in port development projects. The findings were therefore categorized, based 
on the variables public-private and global-local. The variable public-private emerges 
from academic discussions on the changing role of the state and the increasing 
involvement of private actors, and thus refers to a horizontal shift in governance (Arts & 
Leroy, 2006; Van Kersbergen & Van Waarden, 2004; Van Leeuwen, 2010). This 
process is also demonstrated in various studies of (marine) infrastructure, by the 
acknowledgement that these projects are increasingly dependent on private sector 
involvement. There is increasing attention for processes of port privatization, the 
emerging ‘early involvement contracts’ and  public-private partnerships (Flyvbjerg, 
2007; Flyvbjerg, et al., 2000; Hodge & Greve, 2007; Lenferink & Arts, 2009; Priemus, 
2009; Van Ham & Koppenjan, 2001; Van Valkenburg et al., 2008).   
                                                 
5 Some of the projects are analysed in depth (Maasvlakte 2, Melbourne and Jamaica). The results of the 
analysis of these projects are integrated in this paper as well. 
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Table 2.2 The analysed projects 
 
Project, location Time frame  Type of arrangement  
Al Sowa Island development, Dubai 2007-2009 Integrated market 
Balboa Port expansion project, Panama 2007-2010 Private  
Cape Lambert  Port Upgrade 85, Australia 2010 Private 
Champerico, Guatemala 2008-2009 External financier  
Civitavecchia power plant, Italy 2006-2007 Integrated market 
Dampier Port upgrade project, Australia 2007-2008 Private 
Dighi Port, India 2008-2010 Integrated market 
Falmouth Cruise Terminal, Jamaica 2008-2009 External financier 
Fremantle inner harbor deepening, Australia 2010 Conventional 
Gijon, Spain 2005 -2010 Conventional  
Great Yarmouth  Outer Harbour, UK 2008 Integrated market 
Hamina, Finland 2008-2011 Conventional  
Khalifa  industrial port, Abu Dhabi 2007-2012 Conventional 
Lerwick, UK 2008 Conventional  
Maasvlakte 2, Rotterdam, Netherlands 2008-2012 Integrated-market 
Melbourne Channel Deepening Project, 
Australia  
2006 -2010 Integrated market 
Nassau harbour port improvement project, 
Bahamas 
2010 Conventional  
Norrköping, Sweden 2010 External financier  
Peterhead  port development, UK 2008-2011 Integrated market  
Port 2000, Le Havre, France 2008 Integrated market  
Port Raahe of channel deepening, Finland 2010 Conventional 
Port Rashid Development, Dubai 2008 -2011 External financier 
initiated  
Project Quantum, Port Hedland, Australia 2008 Private  
Ras Laffan, Qatar 2007 Private 
Rio de Janeiro, Brazil 2010-2011 Conventional  
Sepetiba Bay, Brazil 2006-2008 Private 
Sohar, Oman 2006-2011 External-financier 
initiated 
Taipei port expansion, Taiwan 2008-2009 Integrated market 
  
Chapter 2 
35 
The variable global-local emerges from academic discussions on multi-level governance 
and the influence of processes of globalisation, and thus refers to a vertical shift in 
governance (Busch & Jörgens, 2005; Van Kersbergen & Van Waarden, 2004). The 
influence of this process in (marine) infrastructure development is mainly discussed as 
the transfer of norms and best practices (Ducruet, et al., 2010; Taneja & Ligteringen, 
2010).  
In the third step we used the results of this inventory to group similar MIPAs by 
association and to develop ideal typical MIPAs. This step was guided by the actor 
dimension, because this was our main conceptual entrance to the arrangement. The 
analysis resulted in four ideal-typical project arrangements: the Conventional, the 
Integrated-market, the External Financier-initiated, and the Private arrangement, as 
presented in Table 2.2. These results are presented in the next section. The fourth and 
final step we analysed for each of the four ideal typical MIPA how they scored on the 
criteria for EDD implementation.  
2.6 Results 
In the following sections, we present the results of our analysis step-wise. After a short 
discussion of the main trends in the actor constellations within the 28 projects, we will 
present four ideal-typical MIPA. Each of these is illustrated by one project. Finally, we 
will discuss how these four ideal-typical MIPA deal with ecological impacts, and how, 
based on their MIPA characteristics each ideal-type can enable or constrain the 
application of EDD.   
A general trend in the 28 project is a change and merger of the often clearly separated 
phases in project development, due to a shift in responsibilities of the involved actors. A 
first indication hereof is the different roles taken up by the constructors. These roles 
range from being the lead contractor with major responsibilities in the (engineering) to 
being a contractor with sole execution tasks. In some cases, the constructors are also 
involved as consultants, via their in-house engineering departments. Innovative 
contracting forms, such as partnering, early contractor involvement and design and 
construct result in a change of formal procedures concerning project construction. A 
second indication of a change in these phases is the role of international financiers. 
Their involvement early in the project influences the setting of rules, via the availability 
of resources. A third indication is the increasing involvement of private actors early on 
in the projects. These trends are influencing the opportunities for EDD as changes in 
responsibilities between project phases, allow EDD to be introduced at various stages in 
the project development. The changes result in four ideal-typical project arrangements.  
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2.7 Marine Infrastructural Project Arrangements 
In this section we present the four ideal-typical MIPAs each illustrated by one example.  
2.7.1 Conventional arrangement 
The conventional arrangement is structured by state-led, top-down planning. A public 
actor initiates and finances the project, and sets the projects trajectory, how the project 
is governed and the Terms of Reference. This actor possesses the resources to set the 
rules of the game.  The formal rules are based on national legislation. The rationale for 
the project is inspired by developments in the global maritime network, feeding the 
most prominent discourse in these project arrangements. These build upon economic 
growth and (inter)national competitiveness. The initiator appoints a project owner, in 
general a governmental department or the port authority. The project owner is 
responsible for further development and finally the overall completion of the project 
under the conditions set by the initiator. Consultants assist the project owner in studying 
the practicalities of the project.   
An example of a conventional arrangement is the deepening and extension of the Port of 
Fremantle, Australia. The project consists of dredging the inner harbour and the deep-
water channel, initiated to stay in line with other Australian ports. Part of the dredged 
material is used to reclaim land for a new berth. The project owner of the project is the 
port authority, a public entity. The extension of the port is part of a broader 
development-plan of the Perth metropolitan area. The state of Western Australia is the 
driving agent in this larger project. The work has been divided between two contractors 
and several consultancy and engineering firms have assisted Fremantle Ports. 
Environmental rules are mainly set at the level of the state of Western Australia, and 
some are on the national level of the Commonwealth. During construction, the Port 
Authority set up a monitoring program and a public communications campaign. The 
monitoring program, run by the department of Health focused mainly on the impacts on 
environment and public health. Lessons learned from other Australian projects (such as 
the Melbourne Channel Deepening) were implemented, resulting in a social and 
ecological success (Korbee, 2012a). 
2.7.2 Integrated market arrangement 
In the integrated market arrangement, a national government in cooperation with a 
private company or a private/privatized port authority takes the initiative. Under varying 
public-private partnerships, the project owner works together with a constructor in 
formulating the design and thereby setting the rules of the game. This means that the 
constructor takes up part of the knowledge provision, hereby altering the resource 
dimension. A trend underlying this arrangement is the continuous process of port 
privatization, whereby port authorities become more independent of their government 
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(World Bank, 2007). This allows for more freedom in decision-making, including 
deliberation on environmental permits. The port authority is hereby able to set the rules 
of the game. The initiating government is not providing (all) the necessary finances to 
the project, therefore public-private partnerships are established. The external financiers 
have the possibility to add additional conditions. Another trend is the increasing role of 
private companies, such as constructors in the design stage of the project. They become 
involved in deliberations on the design, or even share responsibilities with the project 
owner under a partnering agreement. 
An example of an integrated-market arrangement is the Maasvlakte 2 project of the port 
of Rotterdam, the Netherlands. The existing port is extended seaward by claiming land 
from the sea. This project has been initiated by the Dutch government and the Port of 
Rotterdam (at the time a municipal organisation) to cope with future space shortages of 
the port. The terms of reference were set by a societal discussion on usefulness and 
necessity (Van Gils & Klijn, 2007; Van Ham, 2010; Van Tatenhove, et al., 2010). A 
conclusion hereof, besides requirements on the size and possible layout of the 
extension, was that the extension of the port should coincide with the creation of 
additional nature, recreational area and liveability improvements in the broader 
Rotterdam area. The port authority (by then privatized) was responsible for the project 
design. It therefore defined ‘functional requirements’ based on the Terms of Reference, 
within the Dutch and EU regulatory environment. Under a Design, Construct and 
Maintain contract, the constructors developed an engineering design based on these 
requirements. After rewarding the contract the constructors and the port authority 
aligned to optimize the engineering design. The privatization of the port authority made 
it possible to deliberate on the project design with various actor groups: the engineering 
design with the constructors, the environmental permit requirements with the 
authorities, and compensation measures with adjacent municipalities and NGOs. This 
triangular deliberation model led to adaptations in the project design and innovative 
solutions to decrease impacts on the local ecosystem (Korbee, 2012b).  
2.7.3 External financier-initiated arrangement  
In this arrangement an external (global) financier initiates the project, often together 
with a national government. These actors can be international financing institutions, 
foreign governments or private companies. The finances, as resources, provided are 
conditional allowing the financier to play a crucial role in formulating the rules of the 
game via the Terms of References. A general consequence is that these projects are 
often subject to, and designed using international standards (EPA, European, Australian, 
or standards set by international organizations, such as UNEP). These marine 
infrastructural projects are (partly) detached from their local socio-economic settings 
(Dodman, 2008). This also influences the discourse set in the arrangement, as it is 
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largely set by the international financier and refers to international developments, both 
in economic and ecological terms. 
An example of a project initiated by an external financier is the Falmouth cruise 
terminal project in Jamaica, constructed to cater for the largest cruise vessels (Genesis 
class). The Royal Caribbean Cruise Lines (RCCL), in partnership with the Port 
Authority of Jamaica, initiated, financed (50%), and operates the new terminal. The 
remaining 50 % of the investment costs is secured via a ‘government guaranteed loan’ 
supported by an export credit agency of the Danish firm Pihl, the lead constructor. The 
search for loans was one of the most important requirements for the selection of a 
constructor. The main consultant is UK based Mott MacDonald. The initiative for the 
enlargement of the cruise terminal was based on economic reasons. However, as the 
economic success of the project largely dependents on tourism, it is important that the 
(marine) environment and the historic character of the town are protected. The US based 
firm IDEA made a vision for Falmouth that would attract visitors. This has influenced 
the design and execution of the project. The initial ‘finger pier’ design has been adjusted 
due to requirements of the RCCL resulting in the construction of peninsula. 
2.7.4 Private arrangement 
The central actor in this MIPA is a private initiator, who, as in the conventional 
arrangement, takes the initiative, controls finances, and manages the project and is thus 
also the project owner. Examples of these private companies are mining companies, 
steel producers and infrastructure investors. The first phases in this arrangement show 
resemblances with the conventional arrangement although in the later phases, 
associations with the integrated market arrangement are more apparent. In the first 
phases, these private companies set the rules of the game and dominate resources. 
Consultants have a large influence in setting the terms of reference and the design and 
part of this consultancy work is taken up by the constructor. For the resource dimension, 
this means that knowledge resources are becoming shared between the project owner 
and the consultants. The discourse in this arrangement is set by the private company and 
refers mainly to international economic competitiveness.  
In 2006, ThyssenKrupp (a Germany-based company) and Companhia Vale do Rios 
Doce (one of the worlds’ largest mining corporations) decided on the construction of a 
new steel factory in Sepetiba, Brazil. They initiated and owned the project. In order to 
export the produced steel a new terminal was constructed, which involved reclamation 
of land, and dredging a 16 meter deep entrance canal to the Atlantic. A joint venture of 
Boskalis and Dredging International was responsible for construction and the design. 
This joint venture was registered as a Brazilian enterprise, and the contractors were 
involved via an ‘Early Works Agreement’. Ecologys engenharia consultive was hired as 
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consultant to prepare the EIA according to Brazilian regulations. The solution to this 
was a so-called ‘dredging with green fingers’, including techniques like environmental 
dredge techniques (sweep dredger & disk cutter), selective dredging, volcano-
discharging and the protection of mangroves from salt water (Ecologus, 2012; 
Gheysens, 2008).  
2.7.5 Comparison of the four project arrangements  
The four ideal-typical project arrangements are a result of a horizontal shift of 
responsibilities from public to private actors (integrated market arrangement) and a 
vertical shift of responsibilities from national governments to international financing 
institutions (in the external financier-initiated arrangement). The private arrangement 
shows both a horizontal and a vertical shift. These shifts affect the dimensions of 
MIPAs and by that, the formulation of the terms of reference and the project design. 
Firstly, the transfer from responsibilities from state to private companies strengthen the 
position of private companies (such as ThyssenKrupp AG, Enel and Rio Tinto) and port 
authorities (Port of Rotterdam, Port of Melbourne) as project owners. Horizontal shifts 
also stimulate the cooperation between dredging companies, by subcontracting or in the 
form of joint ventures, such as in the Maasvlakte 2 and Sepetiba projects. Secondly, 
because of vertical shifts in responsibilities new players, such as external global 
financiers and international environmental regulations, enter the arena. This change in 
actors and rules affects the formulation of terms of reference and the design of the 
project. 
2.8 Towards ecodynamic development and design of marine infrastructure 
The differences between the four ideal-typical MIPAs have also consequences for the 
approach taken to ecological impacts and how they address the opportunities for EDD. 
In this section we will discuss how each of the four opportunities for EDD is addressed 
in the MIPAs (Table 2.2). In order to do so, we assessed which of the defined indicators 
are applicable to each of the four MIPAs (Table 2.3).  
First, the proactive use of ecosystem dynamics as starting point for design and 
realization of marine infrastructure projects is assessed by the indicator that at least one 
of the actors involved in the construction phase should be part of the actor coalition in 
the initiation phase. This is the case in the private and the integrated market 
arrangements. The involvement of a constructor early on is by no means a guarantee 
that EDD is implemented. It can, however, increase the opportunities for EDD if the 
involvement of the constructor is based on shared risks and gains. It is thus not 
sufficient to widen the actor coalition; there is need for a change in the allocation of 
resources and the setting of the rules of the game. Furthermore, the discursive setting at 
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the initiation phase can enhance or limit the possibilities for EDD. Allowing global 
actors that are aware of innovative approaches can bring about a change in discourse. 
The design of the Falmouth case (external financier-initiated), for instance, is structured 
by the available resources set by the financier. The constructor added a Building with 
Nature perspective to the required coral reef relocation. If they would have brought this 
new discourse into the project at an earlier phase, this could have structured the 
development of the entire project, instead of merely the coral reef mitigation plan. 
Second, the practice of developing the EIA early in design is assessed by the indicator 
that at least one actor that possesses knowledge on environmental regulations should be 
part of the actor coalition in the project decision phase. Important in this respect is that 
there are openings to consider alternatives, to allow the design be based on the EIA and 
thereby offering space to design out ecological risks. This will result in a discourse were 
ecological considerations, rather than engineering ones, are structuring the design and 
thereby altering the rules of the game. In the conventional arrangement, the public 
initiator is strongly involved in the early phases and well aware of the environmental 
regulations. For EDD, it is however important that there is a proactive approach to the 
regulations. This accounts to a certain extent for the integrated market arrangement as 
well. In the external financier-initiated and private arrangements, the actor role that can 
fulfil this role is the consultant. For both options counts that these actors do not by 
default have a proactive attitude towards an EDD approach. They should either be 
locally based or be stimulated to consider EDD alternatives. This could be guaranteed 
via partnerships, contracts stipulating shared risks and gains and a mutual agreement on 
the ToR.  
Third, the opportunity for EDD in port development practices increases if actors from 
various backgrounds are included in the project arrangement. We assessed this by the 
indicators that there should be an equal power balance between different actor 
coalitions, hence an equal division of resources and that a broad range of actors are 
involved in the project preparation phases. In the four MIPAs this indicator does only 
apply partly to the integrated market arrangement, where public initiators, private 
project owners and constructors are involved in the earlier stages of the project 
development. In the other three arrangement there is a clear power dissemblance with 
one stronger actor; the initiator in the conventional and private arrangement and the 
financier in the external financier-initiated arrangements. With the exception of the 
conventional arrangement, there are opportunities in each of the arrangements to 
diminish power imbalances between the actors, when responsibilities are transferred and 
resources reallocated. 
Fourth, low construction and maintenance costs is assessed by the indicator that there 
should be opportunities for constructors and consultants to deliberate on optimizing the 
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project design. All arrangements allow consultants to influence the design, as they 
possess specific knowledge hereof. There are however differences in how this 
involvement influenced resources, rules of the game, and the setting of discourse. In the 
integrated market arrangement, the constructor is also involved in the project decision 
phase, and is involved in translating the reference design into a specific design. This can 
result in cost reduction, as the constructor is stimulated to find the optimal design to 
fulfil the reference criteria. An example hereof is the Rotterdam case, where the 
constructor was given freedom in the design of the project. The project owner (Port 
Authority of Rotterdam) was involved from the early stages up to the project 
construction. After the reference design was transferred by the constructors in a 
construction design, the constructors (PUMA) optimized the outer contour of the new 
port area. This resulted in a design that lowered construction costs, as well as improved 
the ecological performance (Korbee, 2012a). This also resulted in an optimizing of the 
environmental permits, thereby altering the rules of the game. 
All of the four opportunities ask for an ‘open’ project arrangement that allows actors 
other than the initiator the possibility to influence the project design. To open up 
possibilities for the application of EDD there is an urge to change the project 
arrangements and to broaden them from an early phase onwards. There is a need for 
these project arrangements to change not just substantially in its ecological focus and 
primacy, but also in its leading discourse, its actor coalition, its power and resources 
applied and the rules of the game through which the project is designed and 
implemented. The conventional project arrangement is limiting the ability for EDD. Its 
narrowness in terms of actors involved, definition and goal of the project, and (financial 
and knowledge) resources made available prevents a more ecological-oriented design of 
the projects. The analysis shows that the ‘Integrated Market’ and ‘Private’ project 
arrangements are best capable of incorporating EDD principles in their project design 
and construction. These possibilities can only be utilized if there is an actual shift in 
responsibilities making consultants and constructors accountable for the finalized 
project.  
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Table 2.3 Occurrence of indicator for opportunities of EDD in port development projects in each of the four ideal-typical project 
arrangements 
 
Project arrangement  Conventional  Integrated market  External financier-
initiated 
 Private 
Ecosystem dynamics as 
starting point  
- Initiation phase 
dominated by public 
initiator  
+ Project owner in early 
stages  
- Initiation phase 
dominated by global 
financier and public 
initiator 
+ Project owner in early 
stages 
Use of EIA early in 
design 
+ Initiation phase 
dominated by public 
initiator. 
+/- Involvement of 
constructor in project 
decision phase & public 
initiator.  
+ Consultant in project  
decision phase  
+ Consultant in project  
decision phase 
Inclusion of actors from 
various backgrounds 
- Finances and 
knowledge 
dominated by public 
initiator 
+/- Division of resources 
between project owner, 
initiator and constructor 
- Financial resources 
of financer 
structuring 
knowledge input 
- Financial resources of 
project owner 
structuring knowledge 
input 
Low construction and 
maintenance cost 
+/- Consultants involved 
in project design 
+ Constructors and 
consultants involved in 
project design 
+/- consultants involved 
in project design 
+/- consultants involved in 
project design 
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2.9 Conclusion  
In this paper, we analysed the possibilities and conditions for a shift towards the 
application of ecodynamic development and design in marine infrastructural projects. 
EDD is an innovative approach in coastal engineering and is characterised by an 
integration of ecosystem dynamics in the development and design of coastal projects. 
We specifically addressed port (re)development projects, as these projects show 
characteristics that have not been studied in relation to EDD up to now. Increasing 
opposition, stringent environmental regulation and the consequential delays and cost-
overruns of port development project stresses the urgency for innovative approaches 
that can counter these problems. We therefore aimed to understand how EDD can be 
addressed in these projects by understanding their governance settings.  
Through the analysis of 28 port (re)development projects we analysed the current 
processes of marine infrastructure development Marine Infrastructural Project 
Arrangements. The analysis showed two main directions in changing governance 
settings of these projects.  The first change can be conceptualised as ‘horizontal shifts in 
governance’, and relates to the inclusion of private actors in the early phases of project 
development. In addition ‘vertical shifts’ represent a transfer of responsibilities from 
local, place based institutions to international operating organisations. These shifts are 
in some cases also combined. The analysis resulted in four ideal-typical MIPAs: 
conventional, integrated-market, external financier-initiated, and private. The MIPAs 
differ from each other on the internal configuration of actors (initiator, project owner, 
financier, consultant and constructor), as well as on rules, resources and discourses 
applied.  
To open up possibilities for the application of EDD there is an urge to change the 
project arrangements and to broaden them from an early phase onwards. The 
possibilities for EDD in these MIPAs increase if there is space for contractors, 
consultants and project owners to (co)develop the design. The analysis shows that the 
‘Integrated Market’ and ‘Private’ project arrangements are best capable of incorporating 
EDD port development projects. These possibilities can only be utilized if there is an 
actual shift in responsibilities from project initiators and financiers to consultants and 
constructors, making them accountable for the project. In line with this conclusion, we 
stipulate that the accounted vertical and horizontal shifts in governance enhance the 
opportunities for EDD, as they are enforcing an opening up of the project arrangements.  
The two shifts in governance are enforcing the interconnectedness of the global network 
of maritime transport. The role of ports as nodes within this network is becoming more 
important. As a result, developments within other nodes or global flows are gaining 
influence on requirements of these nodes. This has also implications for the application 
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of EDD. As more projects are designed using EDD principles, chances increase that 
these are transferred to other projects, as best practice or as formal requirements. The 
focus of developing and finding acceptance for this new approach should therefore not 
only be on place-based incentive systems, but should also try to influence global flows, 
and connecting mechanisms between various marine infrastructural projects. To 
understand how these connecting mechanisms are of for possibilities of the application 
of EDD in the development of ports, this conclusion should be guiding the future 
research agenda. 
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Abstract 
Globally, there is an increasing pressure on coastal and marine ecosystems. The 
development of marine infrastructure is causing additional ecological impacts on these 
systems. To reduce ecological impacts innovative approaches of marine infrastructure 
development are being developed. These approaches, such as Building with Nature, aim 
to integrate ecological and social dynamics in the creation of coastal and marine 
infrastructure. This integration has implications for the development and management 
of these projects. To understand opportunities for Building with Nature approaches, this 
paper analyses the development of the Melbourne Channel Deepening project in 
Australia that developed from a conventional, state-led project towards a Building with 
Nature arrangement. This paper shows that a Building with Nature project arrangement 
differs not just substantially in its ecological focus and primacy from a conventional 
project arrangement, but also in its leading discourse, its actor coalition, the power and 
resources division, and through the rules that are applied. We conclude that developing 
a Building with Nature-project requires a specific arrangement that allows for an early 
involvement of both ecological and social dynamics.  
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3. Building with Nature in marine infrastructure: toward an 
innovative project arrangement in the Melbourne Channel 
Deepening Project 
3.1 Introduction  
Marine infrastructure projects of cargo-, cruise-, and bulk ports consist of the 
construction of new ports, the extension of existing ports and the deepening and 
extension of entrance channels to ports. Ports link maritime and land-based trade, and 
are connected to world-wide maritime transportation networks. They are so-called 
nodes in global transport networks, and therefore dependent on developments within 
these transport networks, such as the construction of larger ships (Gadhia et al., 2011; 
Knight, 2008; McCalla, 1999; Saz-Salazar et al., 2012).  
The development of infrastructure in coastal zones has impacts on coastal ecological 
systems. These effects on the ecological system are increasingly considered as an 
important factor in marine infrastructural project development (Morris & Gibson, 2007; 
Saz-Salazar et al., 2012). Project developers can deal with ecological impacts in three 
ways: avoidance, mitigation and ecological compensation (Cuperus et al., 1999; Morris, 
2013; Rundcrantz & Skärbäck, 2003). Recently, innovative approaches in dealing with 
ecological impacts of marine infrastructure projects are being developed. These 
approaches focus on the integration of ecological dynamics in marine infrastructure 
project planning and design, rather than mitigating or compensating ecological adverse 
impacts. Different concepts are used to stipulate this approach, such as Engineering 
with Nature, Working with Nature, Building with Nature, ecological restoration and 
ecological enhancement (Cheong et al., 2013; Cooper & McKenna, 2008; Gross, 2008a; 
Naylor et al., 2012; PIANC, 2011; Vuxton & Bridges, 2012). Whereas the first three 
concepts are developed from an engineering point of view, the latter two stem from an 
ecological point of view. As our focus is on marine infrastructure construction, we will 
here use the concept of Building with Nature.  
Building with Nature is an approach that aims to integrate ecological and social 
dynamics in the design of coastal and marine infrastructure. In the Building with Nature 
approach, three subsystems of coastal engineering are seen as equally important; the 
ecological system, the engineering structures, and the governance system (Van Slobbe 
et al., 2013). It is therefore not purely a matter of changing the engineering design, but 
involves a reconfiguration of the entire project. The inclusion of ecological concerns in 
the project design opens the design process to include a wide range of stakeholders from 
the initiation phase onwards. Building with Nature has been developed in the 
Netherlands as a proactive response to stringent (European) legislation. The proactive 
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use towards environmental regulations of the approach could avoid conflicts of interests 
and speed up project implementation (Vikolainen et al., 2012b). We therefore define 
four characteristics of Building with Nature: 
1) Use of ecosystem dynamics in the project design;  
2) Proactive towards environmental regulations; 
3) Integration of different knowledge fields; and 
4) Use of natural materials to achieve the project objectives (Korbee & Van 
Tatenhove, 2013)  
Earlier studies on Building with Nature mainly apply to coastal protection and 
restoration projects and focus on the more technological sides of ecological engineering 
(Borsje et al., 2011; Cooper & McKenna, 2008; Naylor et al., 2012; Van Dalfsen & 
Aarninkhof, 2009; Vikolainen et al., 2012b). The aim of this study is to understand how 
the governance setting affects the way Building with Nature characteristics can be 
integrated in the design of marine infrastructural projects. To understand the 
possibilities for Building with Nature, we focus on a specific marine infrastructural 
project; the Melbourne Channel Deepening project (MCDP)6. The analysis of how a 
particular project changed because of pressures to include ecosystem dynamics, adds to 
our understanding of opportunities for Building with Nature.  
Cost Benefit Analysis (CBA) is often used to assess the desirability of (marine) 
infrastructural projects. This methodology enumerates and compares all the relevant 
costs and benefits of any policy (Pearce, 1998). However, Cheong and colleagues 
(2013) state that for ecosystem engineering ‘it is, however, difficult to quantify many of 
these approaches into traditional cost-benefit analysis that is used when assessing the 
efficiency and effectiveness of hard engineering structures’ (Cheong et al., 2013, p. 
789). Therefore, we use a more qualitative approach in this study: the project 
arrangement approach.  
The analysis is structured by the project arrangement approach, developed and 
discussed in the next section. Hereafter, the background to and the case of the 
Melbourne Channel Deepening project are presented. The focus is on what conditions 
enabled a Building with Nature approach in this project and how this changed the 
project design. The subsequent discussion section analyses the lessons learned to 
implement a Building with Nature project arrangement. In the final section, we draw 
conclusions. 
                                                 
6 The project is also referred to as ‘Port Phillip Bay Channel Deepening’, however, for reasons of clarity 
we have chosen to use Melbourne Channel Deepening Project (MCDP) in this paper. 
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3.2 Project arrangement approach 
To analyse how ecological considerations are included in the design of marine 
infrastructure development projects a project arrangement approach is developed and 
applied. The project arrangement approach is adapted from the policy arrangement 
approach (Van Tatenhove et al., 2000), initially developed as a conceptual tool to 
integrate structural and agency-based approaches in studying changes in policy 
arrangements. According to Van Tatenhove, Arts and Leroy (Arts et al., 2006; Van 
Tatenhove et al., 2000) a policy arrangement can be transformed through structural 
changes in the governance domain - political modernization - or through innovations on 
practice level - the policy innovations (Van Tatenhove & Leroy, 2003).  
We define a project arrangement as the temporary stabilization of the content and 
organization of a particular coastal project (in this case port development). Temporary 
stabilization refers to the temporary institutionalization of the organization and the 
content of a project; as projects are subject to continual change and adjustment. The 
content and the organization of a project arrangement can be described and analysed 
along four dimensions, together constituting a so-called project arrangement approach: 
 the actors and their coalitions involved in a coastal infrastructural project; 
 the division of power and influence between these actors, where power refers to 
the mobilization, division and deployment of resources and influence regarding 
project decision and the project design;  
 the rules of the game currently in operation, both in terms of actual rules for 
project development, and in terms of formal and informal procedures concerning 
the project construction; and, 
 the current project discourses (the views and narratives of the actors involved in 
terms of norms and values, definitions of problems and approaches to solutions) 
and programs (the specific content of the project’s decision, design and 
execution) (Arts & Leroy, 2006). 
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Figure 3.1 The project arrangement approach (based on: Van Tatenhove et al., 2000) 
 
Methodologically, the research strategy applied in this paper is a single case study: the 
Melbourne Channel Deepening project. Guided by the theoretical concepts of the 
project arrangement approach, 13 qualitative, semi-structured interviews have been 
conducted. The interviewees were representatives of the government, the project 
organization (including consultants and constructors) and opponents to the project. 
Furthermore, policy and project documents have been analysed and a media analysis 
was conducted of newspaper articles published in the period of the project development 
(June 2006 – April 20117) in the main newspaper in the State of Victoria: The Age. The 
empirical findings were interpreted along the four dimensions of project arrangements. 
Based on this analysis conclusions are drawn on the enabling and constraining 
conditions for a Building with Nature approach in the development of marine 
infrastructure.  
3.3 Australian coastal and environmental management  
Australia has a long coastline of approx. 36.000 km (Norman, 2009) and its population 
and economic activity is primarily based in the coastal area (Berwick, 2007; Hofmeester 
et al., 2012; Kenchington et al., 2012). Australia’s coastline is adapted to the human 
populations, by the construction of ports and city waterfronts (Dovey, 2005; Gurran et 
al., 2007). Resource extraction is one of Australia’s prime economic activities, therefore 
                                                 
7 The analysis was conducted based on a total number of 128 newspaper articles that were published on 
the impact and consequences of the project. The search terms to collect these articles were: Port Phillip 
Bay, dredging, Port of Melbourne, Channel Deepening, Boskalis and Blue Wedges. 
Rules of the game 
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Chapter 3 
51 
ports are built and extended to allow these valuable minerals to be extracted and shipped 
abroad (Kay et al., 2012; Kenchington et al., 2012; Middle & Middle, 2010).  
Australia has a federal constitution, constituting of five states (Queensland, New South 
Wales, Victoria, South Australia and Western Australia) and two territories (Capital 
territory and the Northern territory). At the national level (also referred to as federal or 
commonwealth government) the prime governmental actors in environmental 
governance are the Department of Sustainability, Environment, Water, Population and 
Communities and the Environmental Protection Agency. The primary legislation on 
environmental issues at the national level is the Environment Protection and 
Biodiversity Conservation Act 1999. Due to the allocation of responsibilities, the 
institutions on state level are of greater importance in the actual coastal management 
and construction of coastal infrastructural projects (Gleeson, 2001; Gurran et al., 2007; 
Kroen & Goodman, 2012; Norman, 2009; Wescott, 2009). 
In the State of Victoria, the key legislation for infrastructure development is the 
Environmental Effects Act, the Environment Protection Act and the Coastal 
Management Act. Responsible for the implementation of these Acts are the 
Departments of ‘Sustainability and Environment’, ‘Transport’ and ‘Planning and 
Community Development’8. For each infrastructural project, the minister of Planning 
decides whether an Environmental Effect Statement (EES; the Victorian equivalent of 
the EIA) must be prepared (Gleeson, 2001).  
3.4 The Melbourne Channel Deepening Project 
The Port of Melbourne is a city port, located in the state of Victoria. The Port of 
Melbourne is the largest cargo port in Australia. The Melbourne Channel Deepening 
Project was initiated by the Department of Infrastructure (later Department of 
Transport) of the Victorian government. Without deepening the port would have 
become one of the shallowest ports in Australia, as the ports of Adelaide, Sydney and 
Perth have already upgraded their entrance channels. The port could thereby lose its 
strong position of being a main national node in the maritime shipping network.  
                                                 
8 Due to changes of government, the organization of departments and ministers in Victoria are under 
constant change. At the time of writing, the Department of Infrastructure no longer exists; the transport 
portfolio has been transferred to the Department of Transport, while the planning portfolio was 
transferred to the Department of Planning and Community Development. However, each portfolio has its 
own responsible minister, and each minister can be responsible for different portfolios. The 
rearrangements in new departments do not therefore automatically imply a real change in practices. 
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The shipping channels of the port of Melbourne are located in Port Phillip Bay (Figure 
3.2) a large but shallow bay connected with the Bass Strait through a small entrance. 
Through this entrance runs a deep (80 m) canyon, the former Yarra river bed (Holdgate 
et al., 2011). The city of Melbourne has spread around the bay.  
The prime engineering challenge of this project was how to deepen the canyon without 
the use of explosives. Previously, dynamite was used to destroy the rocky sides and 
pinnacles of the canyon. Due to the environmental implications this practice is no 
longer considered an appropriate method (Neelissen et al., 2010). A second engineering 
challenge was how to deal with the dredge sludge, especially the contaminated sludge 
from the Yarra River. Other ecological challenges of the project include invasive 
species, coastal erosion, dredging plumes, the ecosystem in the canyon, and the 
protection of the two penguin populations. The prime social challenge concerns the 
livelihood of the users of the bay. These engineering, environmental and social concerns 
had to be included and integrated in the planning and design of the project.  
3.4.1 Project initiation  
The State of Victoria initiated the project to sustain economic growth. Within the state 
there have been discussions and fierce competition on which governmental department 
is responsible for the project management. The selected principal, the Victorian Channel 
Authority (VCA), was constrained by this competition as it resulted in a limitation of 
resources. A solution to this problem came with the merger of the VCA and the 
Melbourne Port Corporation in 2005 into the Port of Melbourne Corporation (PoMC). 
This brought together the water and land related activities of the port. However, several 
conditions set for project initiation during the initial division of responsibilities have 
influenced and constrained project development and design in later stages. 
To support the project team, two advisory committees were formed. A first advisory 
group advised on the possibilities of partnering with the constructor. Due to technical 
difficulties of the project and the subsequent financial risks the (non-binding) advice of 
the committee was to engage in a form of collaboration and partnership with the 
constructor. Furthermore, the committee recommended the partnership to be based on a 
‘no blame’ basis. A second advisory committee prepared a government referral for an 
Environmental Effect Statement (EES). This committee concluded that the potential 
environmental consequences of the project require an evaluation under the EES. The 
project team did not consider this to be a large obstacle, as the prime focus at this stage 
was on solving engineering challenges. The main design outcome was that the entrance 
channel should be deepened without the use of explosives. However, the exact depth, 
period and methods were not yet defined at this stage. 
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Figure 3.2 Map of project (Port of Melbourne Corporation, 2007) 
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3.4.2 Project non-decision making: Towards environmental effect statement 
The project was launched officially in 2002. The Dutch dredging company Royal 
Boskalis Westminster (Boskalis) was selected as the lead constructor under a partnering 
construction. Although the specificities and financial arrangements of the contract 
between the PoMC and Boskalis are confidential, the contract shares risks between 
PoMC and Boskalis (PoMC, 2011 personal communication). The proposed project plan 
soon met resistance by community groups, local governments, state agencies, and 
scientists. The project team framed the project as innovative in addressing and resolving 
an engineering challenge, but was criticized for neglecting ecological impacts and 
overrating economic gains. Opponents claimed that the project team ignored existing 
ecological studies, such as the Port Phillip Bay Environmental Study that claimed that 
dredging should be diminished to keep the bay in a healthy state (Melbourne Water & 
CSIRO, 1997). Despite these attempts to influence the project plan the project team 
continued its engineering focused project. The contrasting positions between the project 
team and the opponents culminated during the Environmental Effect Statement 
hearings. 
The EES hearings took place in 2003 and lasted for six weeks. These hearings involved 
cross-examining of the PoMC and their experts, and disclosed a whole range of 
problems in the project design and it addressed ecological impacts. It furthermore 
showed that the project organization was insufficiently sourced and lacked legitimate 
power to take up such a large project. The identified problems boiled down to three 
main issues. A first issue is the problematic external communication strategy of PoMC. 
On the one hand the strategy was to ‘tell no one anything’, on the other hand 
complicated information was provided, while opponents were given insufficient time to 
study the documents. Second, the lack of specific information on the project design. The 
assessment of environmental effects was frustrated because PoMC did not specify the 
project design (depth of and amount of channels). Also the adaptive management 
system for environmental impacts was not specified. Third, shortcomings in the internal 
project organization caused by an overstretched budget, severe time constrains, a lack of 
coherence between the involved actors and an underestimation of the EES process. 
The EES panel decided that the revealed gaps and failures of the EES research made it 
impossible to assess the environmental impacts of the project. As a result the state 
minister of planning did not approve the project; an additional assessment was required. 
This additional assessment (Supplementary Environmental Effect Statement (SEES)) 
should be guided by the recommendations of the EES panel, which included a trial 
dredge program, stricter government ‘control’ of the project organization, and the 
inclusion of a group of ‘independent experts’ (State of Victoria, 2005). This non-
acceptance of the project plan is also attributable to the organization of the EES panel. 
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The Terms of References of the EES panel did not allow them to include a 
consideration of alternatives to dredging; therefore, the advice had to be an acceptance 
or rejection of the proposed plan. 
3.4.3 A renewed project design: discursive innovation in project plans 
The EES process revealed that engineering challenges were not the major obstacle of 
the project. Rather, the main obstacles for continuation were (perceived) impacts of the 
project on the ecosystem. In preparing for the SEES a new design approach was 
established, focusing on ‘designed out’ ecological risks (Port of Melbourne 
Corporation, 2007). This had an influence on the composition of the project team; new 
actors were included in the project organization, such as in-house environmental 
consultants and scientists, and new (types of) partnerships emerged.  These changes also 
had an influence on the role of Boskalis, the constructor. Being hired to provide a 
technical solution, they now had to take up wider ecological and communication tasks 
(Neelissen et al., 2010). By sharing offices, Boskalis and the PoMC project team 
streamlined the information flow between the project team working on the risk based 
approach and the engineers. Through these changes, it became possible to have 
dredging engineers follow requirements set by ecological parameters. 
The SEES differed from the EES in the availability of resources. The new project team 
had access to all (financial and knowledge) resources they deemed necessary to deliver 
a sound and solid environmental effect statement and get the project plan approved in 
two years.  Whereas the EES project team had a budget of AUD 12 million, the SEES 
project team conducted studies with a budget of AUD 120 million. In the SEES 
procedure, community involvement was formalized by the establishment of a Project 
Stakeholder Advisory Committee in 2008. The committee consisted of 18 members 
representing the PoMC, local governments, environmental NGOs and industry 
organizations (Pearson, 2009). The committee was established ‘to provide valuable 
advice and input to the PoMC with regard to community interests in, and concerns 
about, the project…’ (Port of Melbourne Corporation, 2006). Committee meetings were 
supposed to inform the community and to allow the community to have an influence on 
project developments9. In addition to the required stakeholder committee, the project 
organization held public information meetings and used the dredging ships to inform the 
community about the dredging process. Key to the public information meetings was the 
attendance of influential project organization staff (Bradfort & Siebinga, 2009). 
                                                 
9 Based on the minutes of the 10 meetings that were held between April 3, 2008 and February 17, 2011. 
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These changes resulted in a completely revised environmental effect inquiry procedure 
and statement. The minister assigned new panel members, and the background of these 
panel members rooted more in industry and environment than the original members. 
Closer involvement of the government, more community involvement, more resources 
available, a risk-based approach, and a trial-dredging program improved the SEES. 
However, the absence of cross-examination of the PoMC and its experts made some to 
claim that the supplementary hearings have not led to a thorough scrutinizing of the 
project plan (Office of Sue Pennicuik, 2007). 
3.4.4 Project implementation phase 
The SEES panel advised positively on the SEES report and the responsible ministers 
approved the project. The approval came with additional conditions; an ‘environmental 
bond’ had to be paid; an independent agency should be established to monitor the 
construction works; communication with the community should be on-going; quarterly 
progress reports should be released; and the Environmental Management Plan should be 
finalized and approved. These additional rules were safeguards to ensure that the project 
was executed under the strict requirements. 
An innovative aspect of the project implementation was the ‘real-life’ adaptive 
monitoring program. This program resulted in several modifications in work 
procedures. The monitoring program was financed and designed by the PoMC and 
executed by state agencies, such as the Environmental Protection Agency. The newly 
established independent Office of the Environmental Monitor (OEM) scrutinized 
monitoring reports. Additionally, OEM organized public meetings and released all 
material to the public. Through their involvement, alterations were made in the dredging 
works, such as the additional clean-up of the entrance channel in 2008. The monitoring 
program continued an additional two years after finishing the dredging works, up to 
June 2012 (State of Victoria, 2012). 
The Environmental Management Plan (EMP) received the status of a rule book, guiding 
all operations. Both the project design and the actual construction were subject to these 
environmental 'rules'. It furthermore increased the power of the Office of the 
Environmental Monitor and the impacts of the recommendations set by the EES 
committee. 
The actual construction was finalized one month ahead of the project deadline and at 
least AUD 200 million below its project budget of AUD 969 million (Commonwealth 
of Australia, 2010). The project received some national and international attention. In 
March 2010 it was awarded Australia's prestigious National Infrastructure Award. In 
addition, the project was considered a best practice of infrastructure development by the 
federal government (Commonwealth of Australia, 2010). However, not all criticism has 
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faded: some community groups are still criticizing the project for its financial costs and 
massive beach erosion at Port Sea. Scientific models of the PoMC show that this 
erosion cannot be caused by the project. The final 2012 report of the Office of the 
Environmental Monitor stated that ‘all applicable environmental approval conditions 
have been met’ and that ‘the health of Port Phillip Bay was not compromised and 
remains consistent with that seen over the last decade’ (State of Victoria, 2012). 
 
3.5 Results: Project arrangement transition 
The Melbourne Channel Deepening Project demonstrates that a thorough and reflexive 
consideration of the ecological impacts of marine infrastructure development is a 
necessity for project continuation. In the previous section we have described how the 
project altered to include environmental interests. In this section we will reflect on this 
change using our project arrangement framework. 
In the initiation phase, the project can be characterized as a conventional project 
arrangement. These are projects that are initiated and developed by governments 
(Korbee & Van Tatenhove, 2013). The MCDP was initiated by the Victorian state and 
had a clear aim and focus: to deepen the entrance channels without the use of 
explosives. The project design followed an infrastructural logic: environmental issues 
were considered as ‘peripheral’, while the EES procedure was perceived as a necessity, 
but low-consequential requirement. This is reflected in the selection of the Victorian 
Channel Authority (VCA) 10 as principal for this project. Furthermore, this engineering 
focus resulted in a small project team, which was supported by state led commissions 
only. During this phase, opponents of the project were deliberately excluded, which 
therefore also resulted in the exclusion of alternatives to dredging the channels. The 
available resources (money, time, knowledge and manpower) to study the 
environmental and social effects were limited (see Table 3.1). 
  
                                                 
10 The VCA, as a division of the Ministry for Transport, focuses primarily on the provisioning and 
maintenance of shipping infrastructure Its main tasks are to manage shipping, channels and navigation 
aid provision. The handing over of responsibility of ‘Melbourne channel’ to the Port of Melbourne 
reflects a change on governmental level to a more inclusive approach. Responsibility for the other 
Victorian waterways is transferred to the ‘Victorian Regional Channel Authority’, under the Port 
Management Act 1995. 
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Table 3.1 Comparing initial and final project arrangements along four dimensions 
 
Dimension Initial state-centred 
arrangement  
Building with Nature arrangement 
Discourses Deepening channels are 
important for economic growth; 
the crux is to solve engineering 
challenges.  
Key concepts: innovative 
engineering and adaptive 
management  
Deepening channels are important for 
economic growth. However, including 
social and ecological dynamics in the 
project development is the crux for a 
feasible project.  
Key concepts: ‘designing out’ ecological 
risks; Understand and mitigate ecological 
consequences; transparent stakeholder 
engagement; real-time environmental 
monitoring. 
 
Rules of the 
game 
Formal Victorian and 
Commonwealth legislation  
International best practices 
Engineering rules foundation for 
design 
Exclusion of community 
stakeholders  
Exclusion of state departments 
Formal Victorian and Commonwealth 
legislation  
International best practices  
Recommendations of EES and SEES 
panels  
EMP as ‘rule book’ 
Ecological rules prescribe engineering 
space 
Scientific modelling of bay as ecological 
risk   
Inclusion of community stakeholders 
Inclusion of state departments 
 
Actors & 
coalitions 
Small project team  
Large opposition 
Physical and distance with 
consultant 
 
Extended project team PoMC – in-house 
environmental expertise and consultants 
Growing role for constructor 
Advisory committees  
Community involvement 
 
Power & 
resources 
Small team, limited esteem and 
legitimacy 
EES is formal requirement, time 
and financial constrains  
Project team excluded other 
actors to hold on to power  
Large team, high importance with 
experienced team leaders  
SEES should be approved, no financial and 
time limits  
Project team included other actors to 
construct a strong and solid coalition  
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The confrontation of a conventional project arrangement with its socio-political context 
during the EES procedure, led to a situation in which side-lining ecological rationalities 
was no longer feasible. The project had to overcome the separation of engineering and 
ecology by incorporating and integrating actual and perceived environmental impacts in 
project planning and development. This broadened the project from engineering-logic 
towards ecology-inclusive design and necessitated the integration of the two in a new 
project arrangement: Building with Nature. 
This new project arrangement differed from its predecessor. The prime objective of the 
new arrangement was to design out ecological risks from the project. In practice this 
meant that dredging schedules were adjusted, diversified turbidity levels were imposed 
on the different parts of the project, dredging in the canyon was followed by an 
extensive clean-up campaign, a real-life monitoring system was set up to allow for 
immediate alterations in a situation of high-turbidity and the disposal of dredging sludge 
was changed (Pearson, 2009; Port of Melbourne Corporation, 2007). These adjustments 
were only possible through an alteration of the entire project arrangement. 
Hence, the final arrangement differed drastically from the initial arrangement (see Table 
3.1). The mitigation discourse that focused on understanding and mitigating ecological 
consequences has been internalized by concepts as ‘designing out’ ecological risks. 
Environmental rules that were initially seen as a necessary but peripheral gained central 
stage and additional rules were set by the EES committee. The initial arrangement 
contained a small powerful project team, excluding other governmental, societal and 
even economic actors. The new project arrangement included a broad range of diverse 
actors, including an international scientific board. Lastly, abundant resources reflected 
the growing importance of the environmental impacts, as it developed from ticking a 
box, to structuring the design of the project. 
3.6 Discussion: Implications for Building with Nature 
Integrating ecosystem dynamics in marine infrastructure development is fundamental to 
Building with Nature project arrangements. In the Melbourne case this was forced upon 
the project arrangement by requirements set in the public discourse and manifested by 
environmental rules and public opposition. For the project to continue and pass the set 
requirements and restrictions environmental values and knowledge had to be 
incorporated in the centre of the project arrangement and with that the project 
arrangement (in terms of discourses, actors, power relations and rules of the game) 
changed dramatically. The development of the Building with Nature arrangement in the 
MCDP has been the result of community pressure and strict implementation of 
environmental rules. Although the project was not initiated as a Building with Nature 
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project, the alterations made in this arrangement can be used as lessons learned for 
future Building with Nature projects. 
A main lesson for the development of Building with Nature projects is that it is not 
sufficient to focus on innovative techniques and design methods only; governance and 
societal implications have to be taken into consideration. The argument that the 
inclusion of ecological dynamics in marine infrastructure development has implications 
for the governance of these projects is not entirely new. Different scholars point to the 
same direction (Cheong et al., 2013; Cooper & McKenna, 2008; Naylor et al., 2012). 
Van Slobbe and colleagues (2013) even consider three equal subsystems in Building 
with Nature; the ecological setting, the engineering structures and the governance of 
society. Hence, a Building with Nature project arrangement differs not just substantially 
in its ecological focus and primacy from a conventional project arrangement, but also in 
its leading discourse, its actor coalition, its power and resources applied, and the rules of 
the game through which the project is designed and implemented.  
A precondition for a successful marine infrastructure projects is the development of 
accurate design and impact studies. Without these extensive studies, the project could 
result in delays, cost overruns, or termination (Flyvbjerg et al., 2000). Specifically 
Building with Nature projects should reduce ecological uncertainties in the planning and 
design stages. Quantifying ecological costs and benefits has proven to be difficult; 
therefore, new tools have to be developed that are able to overcome problems in 
traditional cost-benefit analysis (Cheong et al., 2013). To understand the effects of 
ecological engineering Borsje and colleagues propose predictive modelling tools that 
are developed in collaboration between engineers and ecologists (Borsje et al., 2011). In 
the Melbourne case, ecologist and engineers collaborated in the specific approach of 
‘designing out’ ecological risks. This has resulted in an increase in the collection of 
ecological data and information to reduce uncertainties. Although uncertainties with 
respect to ecological effects will probably continue to exist, the increasing focus on 
understanding the (perceived) ecological risks will allow for an improved way to deal 
with these risks. 
The new uncertainties that arise through the inclusion of ecological dynamics do not 
only refer to technical uncertainties, but also to ecological and social uncertainties. 
Research of Van der Hoek and colleagues (2012) on a Building with Nature pilot 
project showed that especially uncertainties of the social implications are the prime 
uncertainties for project continuation. This study suggests that a good community 
involvement program can manage these uncertainties. This program should include 
community meetings that are attended by representatives of the project team, 
transparent and independent information, provided prior and during the project 
construction. 
Chapter 3 
61 
It is not possible to develop large marine infrastructural projects without political and 
societal support. As multiple, often conflicting, interests are involved it can take up to 5 
– 10 years to realize political consensus (Gordon, 1997). The involvement of a plurality 
of stakeholders in the planning and design phases increases its complexity, but support 
for projects can be enhanced by the inclusion of more stakeholders (Van Gils & Klijn, 
2007). The Building with Nature approach can be used to create a level playing field 
that everyone can relate to (Van Slobbe, 2010). The discourse of ‘designing out’ 
ecological risks resulted in the inclusion of more stakeholders in the MCDP. This 
created space for a thorough discussion on goals, definition and means. This process 
changed the project arrangement towards a Building with Nature arrangement. A 
precondition hereof is political support, as a crucial resource to develop and construct 
marine infrastructure.  
Hence, Building with Nature project arrangements in marine infrastructure development 
differ in two ways from conventional project arrangements. Substantially, these 
Building with Nature project arrangements aim for an integration of ecology in 
engineering logics in the design and implementation of the project, leading to a different 
design. In terms of arrangements, Building with Nature projects differ along the four 
dimensions of a project arrangement approach: discourse, actor coalition, power and 
resources, and rules of the game. These two are related. A substantial Building with 
Nature design will not likely emerge under a conventional project arrangement. This 
implies that by aiming for Building with Nature designs the actors involved, the rules of 
the game, the power relations and the dominant discourse need to be 'set' differently at 
the start of a project. 
3.7 Conclusion 
In the development of marine infrastructure, there is an increasing call to take ecological 
effects seriously. The Building with Nature approach is one among a number of 
innovative approaches that aim to integrate construction and ecological interests. This 
approach deals with requirements set by (European) legislation of ecological 
compensation and stresses functional integration of coastal projects (Janssen, 2011; 
Vikolainen, et al., 2012a). Furthermore, in the Netherlands the concept has been used as 
a boundary object to overcome environmental resistance at times when new marine 
infrastructure is needed (Van Slobbe, 2010). In developing Building with Nature type 
projects new forms of uncertainty take central stage, which, in contrast with earlier 
uncertainties, mainly involve (perceived) impacts of the proposed marine infrastructure 
(Van den Hoek et al., 2012). 
Our analysis concludes that Building with Nature in marine infrastructure development 
can be facilitated by setting enabling conditions for the emergence of a new type of 
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project arrangement. Firstly, political commitment to the project and a political will to 
integrate infrastructure development with ecological improvements is essential. This 
political support is also essential to allow for an increase in resources for the project 
organization. Increasing responsibilities of environmental ministries in the development 
of marine infrastructure enhances the likeliness of incorporating ecological interests in 
infrastructural development projects. Furthermore, a dominant (political and societal) 
discourse on mitigation opens up possibilities to design a project based on an ecological 
risks approach. Thirdly, widening the actor coalition involved and inclusion of 
constructive opponents to the project allows for innovative design and giving ecology 
priority. Fourthly, constant monitoring and scientific feedback during project 
implementation, and disclosure of these monitoring data, enables reflexive 
implementation and truly adaptive management of the project. Lastly, enhancing the 
role of the constructor beyond just dredging and short and intensive communication 
lines between constructor and project organization further helps a redesign based on 
actual impacts measured in the field. 
Of course, these conclusions are based on a single case study approach and we should 
be careful in extrapolating finding to other cases and contexts. However, in general 
terms these results seem useful beyond the Melbourne Channel Deepening project. 
Look at other coastal infrastructural projects that fit the conventional ideal type with 
which Melbourne started, such as the Fremantle project in Australia, the Lerwick 
project in Scotland and the Gijon project in Spain, we see similar developments; and we 
see lessons being learned (Korbee & Van Tatenhove, 2013). In the Fremantle project for 
example, the project organization learned from the Melbourne case by focusing strongly 
on community involvement, and including (perceived) ecological risk in project design 
(Port of Fremantle, 2011 personal communication). Nevertheless, as Building with 
Nature is an innovative approach that is far from settled and standardized for coastal 
infrastructural projects, Building with Nature approaches (plural!) should be allowed 
some experimental development before it is 'closed' as a new standardized project 
arrangement. 
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Abstract 
Building with Nature is an innovative approach to coastal engineering. The aim is to 
reduce the ecological impacts of marine infrastructure by incorporating ecological 
dynamics in the planning, design and construction of these projects. After experiments 
in pilot projects the Building with Nature approach now has to develop from an 
incidental project based approach towards a mainstream substantial and coherent 
program. The question is how to govern and design mainstream coastal engineering 
project towards Building with Nature. Ecological modernization theory is applied to 
investigate key governance processes in mainstreaming Building with Nature: a 
changing role of the state, new roles for private actors, mainstreaming of environmental 
NGOs, and technological shifts. Analysing the emergence of Building with Nature 
elements in the land reclamation project for the extension of the port of Rotterdam, the 
Netherlands (the so-called Maasvlakte 2 project), we conclude that ecological 
modernization processes are indeed conducive for facilitating and mainstreaming 
Building with Nature in coastal engineering.  
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4. Mainstreaming Building with Nature through Ecological 
Modernization  
4.1 Introduction 
Building with Nature is an engineering approach that has gained popularity around the 
world over the last few years (Aarninkhof, et al., 2010; Korbee et al., 2014; Korbee & 
Van Tatenhove, 2013; Van Dalfsen & Aarninkhof, 2009; Van Slobbe, et al., 2013; 
Vikolainen, et al., 2012b). The main aim of this approach is to combine coastal 
engineering works with ecosystem dynamics. In its ideal form these ecosystem 
dynamics are pre-empting the use of engineering interventions. An example is the use 
of mangroves for coastal protection to avoid the construction of dikes.  
The Building with Nature approach combines biological and non-biological (such as 
morphologic) ecosystem dynamics to diminish or complement engineering 
interventions. It does not prioritize any type of ecosystem dynamics that should be 
integrated in engineering, but applies ecosystem dynamics that fit in fulfilling 
anthropocentric demands (De Vriend & Van  Koningsveld, 2012; Ecoshape, 2008). In 
coastal protection against flooding, some ecosystems benefit from applying biological 
elements, such as mangroves, while in other ecosystems additional sand, artificial reefs 
and changes in the morphological system suit better. In general, it is not possible to 
completely substitute engineering interventions by the use of ecosystem dynamics; 
therefore the focus in Building with Nature approaches is usually on partial substitution 
or on adding ecological elements to the engineering design (Borsje, et al., 2011).  
Over the past years Building with Nature has grown in popularity within the coastal 
engineering sector. This sector has invested time and resources in experimenting with 
Building with Nature, amongst other in pilot projects at the Dutch coast. One of the 
paradigmatic examples of Building with Nature is the so-called ‘sand engine’, 
developed to strengthen the Dutch coast (Janssen, et al., 2014b; Stive, et al., 2013; Van 
den Hoek, et al., 2012). In this project an enormous quantity of sand has been added on 
one coastal location, and waves and wind function as a natural engine to disperse the 
sand on shore over large coastal stretches. After a phase of pilot projects, illustrating the 
diversity of Building with Nature options and showing that Building with Nature 
solutions can work in coastal infrastructure development, it is now time to further 
institutionalize this approach and apply it beyond pilot projects. To achieve that, more 
insight is needed regarding the governance and design processes that are conducive in 
mainstreaming Building with Nature solutions. What non-technical characteristics of 
governance and design processes in coastal infrastructure are facilitating Building with 
Nature solutions as outcomes? 
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Arguably, ecological modernization theory (Mol, 1999; Spaargaren, 2000) has been one 
of the leading theories in investigating and designing processes of socio-environmental 
change in modern societies. In this paper we apply this theory to investigate the social 
processes that result in Building with Nature type of solutions, using the development of 
Maasvlakte 2 of the port of Rotterdam, the Netherlands, as a case study. This project 
has been the largest coastal infrastructure project in the Netherlands over the past 30 
years, ever since the construction of the Delta works in Zeeland and the first 
Maasvlakte. While it was initially not designed as a Building with Nature pilot project, 
it has been developed consecutively with the Building with Nature discourse and 
Building with Nature elements emerged in the final project outcome. In investigating 
the governance and design processes of Maasvlakte 2 we aim to distillate process 
characteristics that have facilitated the mainstreaming of Building with Nature solutions 
into a 'normal' coastal development project.  
The remainder of this chapter has five sections. In the next section we discuss the 
theoretical foundation of this study, the ecological modernization theory. Section 3 
presents the research design and methodology. Section 4 introduces the case of the 
Maasvlakte 2, of which the results are further discussed in section 5. The final section 
presents the main conclusions of this study.  
4.2 Ecological Modernization  
Ecological modernisation theory (EMT) is a social theory of environmental reform that 
has been developed initially in North-western European countries (most notably 
Germany, The Netherlands, the UK and the Scandinavian countries) in the 1980s and 
1990s, but has subsequently spread more widely around the world (Mol et al., 2009). 
Building on decades of empirical research the theory formulates how modern societies 
change their main modern institutions (the state, markets, civil societies, science and 
technology) when confronted and trying to cope with environmental risks. The theory 
exists in both analytical-descriptive and more normative-prescriptive variations (Mol, 
1996, 1999). Some scholars apply the theory to analyse how contemporary societies 
handle environmental devastations through institutional reform and how they do that 
different from their predecessors in the 1950s, 1960s and 1970s. Others use the theory 
to prescribe the best or preferable strategy for modern societies to solve the 
environmental crises it faces. We will especially use an ecological modernization frame 
to analyse how processes of environmental reform in coastal infrastructure construction 
take place. 
To analyse and understand social processes of environmental reform ecological 
modernization theory distinguishes four main dynamics. First, science and technology 
change in character. Scientific-technological developments are no longer only causes of 
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environmental infringements but become also contributors to environmental reform. 
Scientific and technological developments are not only judged for their role in causing 
environmental problems, but increasingly valued for curing and preventing them. In 
doing so, conventional curative and repair strategies and technologies (such as “end-of-
pipe” technologies or compensation options) are replaced by preventive and integrative 
innovations that incorporate environmental considerations from the design stage in 
socio-technical system design. 
Second, new (environmental) roles and responsibilities emerge for mainstream 
economic and market dynamics and economic agents in processes of environmental 
reform. Industrial and agricultural producers, customers, consumers, credit institutions, 
insurance companies, the utility sectors, and business associations, to name but a few, 
increasingly become social carriers of ecological restructuring, innovation and reform 
(in addition to state agencies and new social movements; cf. Mol & Spaargaren, 2000). 
Hence, mainstream market and economic actors are not just the causes of environmental 
problems, but play also a role as so-called private environmental authorities, or private 
environmental governance actors and institutions (Spaargaren & Mol, 2008). In doing 
so they use market and monetary logics and instruments to preserve the environment. 
Hence, mainstream market and private economic actors can articulate and preserve 
environmental interests, not just out of altruism but following new demands, new 
competition frontiers and new valuations. 
Third, compared to the 1980s environmental state institutions change their modus 
operandi in governing and regulating environmental crises, on two accounts. State 
environmental governance complements conventional centralized, hierarchical 
command-and-control regulations with decentralized, flexible, economic and 
consensual styles of environmental governance, a trend sometimes referred to as 
political modernization (Jänicke, 1993). In addition, nation-state/governmental 
organizations have no longer a monopoly or dominant positions in environmental 
governance and authority. Conventional state environmental tasks and responsibilities 
are also fulfilled by private market authorities (through privatization), by civil society 
institutions, by decentralized authorities (through decentralization) or by all kind of new 
hybrid or partnerships institutions (Glasbergen, 2002).   
Fourth, environmental non-governmental organizations are less and less just protest 
organizations against modern developments, but take up new positions, roles and 
ideologies in processes of ecological transformation. In doing so these environmental 
NGOs are no longer positioned at the periphery or even outside the central decision-
making institutions of state and market, but increasingly become involved in and 
responsible for decision-making processes within the state and the market (Mol, 2000). 
In addition to new roles, responsibilities and steering mechanisms taken up by the state 
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and for-profit private actors, civil society actors (mainly Environmental NGOs) become 
legitimate players within environmental governance, and share decision-making power 
(Buttel, 2000). Environmental NGOs run major nature conservation areas, are co-
responsible for some of the most successful environmental labelling and certification 
programs, and are co-innovators of new products and productions processors. 
As a result of these new social relations around environmental controversies (for-profit) 
private actors become activated to take action, resulting in new roles, responsibilities 
and legitimacies for these actors. These private actors use financial, economic and 
market drivers and mechanisms to articulate and advance environmental goals, not so 
much out of altruism but because they have understood  (or 'forced' to understand) the 
sign of the current (sustainability) era.  
4.3 Research design and methodology 
Methodologically, this paper is a single case study. A case-study approach was selected 
because this enables in-depth analysis of complex phenomena taking their context into 
account (Gerring, 2007). Generalisation of case study research can be enhanced by 
careful case selection (Flyvbjerg, 2001). The central case in this paper is the Maasvlakte 
2 (MV2), the port extension of the Port of Rotterdam (PoR) in the Netherlands. This 
case is selected, because  the final project design of MV2 has elements that can be 
labelled as Building with Nature (Van Dalfsen & Aarninkhof, 2009). Furthermore, 
during the development new arrangements between state-, private-, and civil society 
actors were established. (Koppenjan, 2005; Van Tatenhove et al., 2010).The main focus 
in the MV2 case is on the later stages of project development: the project design and 
construction phases with a focus on deliberations on the design. These deliberations are 
placed within conditions and terms of references set in earlier phases of decision-
making, already extensively discussed by others (Brekebrede, 2010; Glasbergen, 2002; 
Hommes et al., 2009; Van Gils & Klijn, 2007; Van Ham, 2010; Van Tatenhove, et al., 
2010). This study complements their analyses by diving deeper into actual project 
design and by focusing on the role of private actors in advancing ecological 
considerations in the design of the MV2.  
Data collection on MV2 has been based on three sources: literature review and 
document analysis; ten semi-structured interviews with actors involved in the 
development, design and execution of the project; and four site visits and the 
observation of a seminar on the design and construction of the land reclamation. 
Triangulation of these data contributed to internal validity. 
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4.4 Land reclamation Maasvlakte 2  
The port of Rotterdam is the fifth largest port in the world, with an annual throughput of 
450 million tons and a port area of 12.440 ha (Port of Rotterdam, 2012). Since the early 
twentieth century the Port has been extended westwards along the river Maas (see 
Figure 4.1). With the completion of the Europoort (yellow in Figure 4.1) in 1970 the 
port reached the limits for inland growth. Therefore, possibilities for seaward expansion 
were investigated. These explorations resulted in the development of the Maasvlakte 
(green in Figure 4.1). The development of the Maasvlakte coincides with changes in the 
maritime sector. The Europoort was primarily (or exclusively) designed and used for 
throughput and refinery of crude oil and the throughput of bulk products (mainly grains 
and ores). Although still an important segment, the handling of container transport 
gained prominence in the 1980s as new and larger containerships were no longer able to 
reach the Eemshaven, located close to the city.  The Maasvlakte was therefore designed 
for a combination of container shipping and the throughput of oil and ores. The 
Maasvlakte also contained a dredging sludge disposal facility for mildly contaminated 
dredging sludge (de Slufter), designed to compensate for ecological impacts of the new 
port area.  
 
 
 
Figure 4.1 The development of the port of Rotterdam (with the Europoort in yellow, 
Maasvlakte 1 in blue, and the Maasvlakte 2 in green) 
 
As maritime trade was still growing, the completion of the Maasvlakte project in the 
1970s was soon followed by discussions on space shortage and possibilities for further 
expansion of the port of Rotterdam. A sector that especially required space was the 
growing container sector, due to increased container transport and ship sizes. 
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Furthermore, other European ports were expanding and in order for the Port of 
Rotterdam to retain its strong position, growth was deemed necessary. This eventually 
led to a land reclamation program known as the ‘Second Maasvlakte’ (MV2). This 
project was designed to cater for the largest containerships, known as the genesis class.  
The initiation of the MV2 project started in 1991 with the publication of the vision 
document ‘Port Plan 2010; Future perspectives on Mainport Rotterdam. The extension 
of the port was in this report primarily seen as an economic activity (Van Ham, 2010). 
In the initiation phase the project requirements were set by a societal discussion on 
usefulness and necessity (Van Gils & Klijn, 2007; Van Ham, 2010; Van Tatenhove et 
al., 2010). This resulted in the ‘double objective’: the growth of the port and the 
improvement of nature are two complementary and equal objectives. In 1997, the Dutch 
government signed its support to the project by deciding that the port expansion should 
coincide with creation of nature and recreational space in the Rotterdam area and with 
an upgrade of the existing port area (Tweede kamer der Staten-Generaal, 1997; Van 
Ham, 2010). These three sub-projects were embedded in a larger Project Mainport 
development Rotterdam (PMR) for which the Dutch national government had overall 
responsibility (Figure 4.2). The focus of this paper, the design and development of the 
MV2, is one of the sub-projects.  
For the design and the formal decision-making trajectory, the ‘Expertise Centre Project 
Mainport Development Rotterdam’ was established. This centre was a joint 
organization of the involved governmental departments with the responsibility to guide 
the project through the formal decision-making trajectory. With a project of this size, 
opposition could be expected. Environmental NGOs and fishermen used the formal 
decision-making procedure to file legal complaints, arguing that information on the 
ecological effects of the development of the MV2 on the world heritage site the Wadden 
Sea was insufficient. Due to these complaints, the final stage of formal decision-making 
was rejected in 2004 by the Council of State (Hommes et al., 2009; Raad van State, 
2005). This rejection led to a 2 year delay, in which additional studies were conducted 
to gain further understanding of the ecological consequences. Simultaneously, the 
project organisation continued the project development and design. This continuation 
meant that the larger PMR project was subdivided (Rijksoverheid, 2004) and the Port of 
Rotterdam established a semi-autonomous project organisation to design and construct 
the land reclamation project. This project organisation had a central position in 
deliberating with the authorities, constructors, as well as with broader societal 
stakeholders.   
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Figure 4.2 Organisation of Project Mainport development Rotterdam 
 
After these initiation and planning phases (including obtaining necessary government 
approval) the project focused on project construction. This included developing a 
construction design and appointing a constructor to execute the project. In MV2 these 
steps were combined, through a Design, Construct and Maintenance (DCM) contract. 
Specific of a DCM contract is that in the tender procedure the interested constructors 
develop a construction design based on given functional requirements. The contract is 
not only granted based on price, but also on innovativeness of construction design. In 
February 2008 the PUMA consortium, a cooperation between the dredging companies 
Van Oord and Boskalis, was awarded the DCM contract for the construction of 
Maasvlakte 2. The actual construction of the land reclamation started in 2008. The 1st 
phase construction, from 2008 to 2013, requires 240 million m³ of sand. 
4.5 Maasvlakte 2 as ecological modernization  
The development of MV2 was a complex process. Throughout the project development 
new actors, rules, new divisions of resources and a gradual change in discourse have 
influenced the final design, the construction methods and the emergence of Building 
with Nature.  
4.5.1 Technological shifts: science and technology change in character 
Challenges in the planning procedures opened up possibilities for innovative solutions, 
leading to inclusions of Building with Nature elements. A first innovative element is the 
design of the dune restoration program, which is part of the ecological compensation 
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program. The ecological compensation measures together with the construction of the 
MV2 make up the core of the PMR program (see Figure 4.2). The Dutch government is 
responsible for this ‘package deal’ (Rijksoverheid, 2004). The MV2 is constructed in a 
declared EU protected area (the Voordelta); therefore the construction will either way 
result in ecological damage irrespective of design and construction methods. The 
requirement of ecological compensation measures, such as the scope and the type of 
ecological systems to be compensated, are set by EU regulations. The ecological 
compensation program consisted of two major parts: dune restoration and a 
management plan of the remaining, undisturbed parts of the Voordelta. The dune 
restoration program focusses on the coastal zone north of the existing port, between 
Hoek van Holland and Terwijde. This area has been highly impacted by environmental 
pollution and coastal erosion and the compensation measures are designed to counter 
both impact. An innovative element of these compensation measures is that space is 
created for the natural system to create dunes. The measures include wind and water as 
forces to construct the new dune area (RWS, 2010 personal communication). These 
same principles were also used and further explored in the sand engine, a showcase for 
Building with Nature (Janssen et al., 2014b).  
Dredging has severe ecological consequences as it removes ecologically rich top layer 
from the ocean floor. All (benthic) organisms are destroyed in this process and the 
intensified silt content caused by dredging plumes deteriorates living conditions for sea-
life. The disturbed ocean floor will eventually recover from dredging events by re-
colonisation of benthic communities, the outcome hereof is however uncertain. It is a 
time-consuming process and the removal of the sea bed may cause disturbances in sea 
currents, leading to a permanent change of habitat (Van Dalfsen & Aarninkhof, 2009). 
For the MV2 project, an innovative design for the dredging pit has been developed that 
aims to overcome these negative impacts. To stimulate ecological recovery of benthic 
communities, the dredging pit is landscaped. Landscaping involves the creation of 
different depths and slopes that enhance the recovery of benthic communities. In order 
to implement these new techniques regulations around dredging had to be altered. For 
example, the maximum depth of an ecological dredging pit is 20 meters, while under 
Dutch law dredging is only allowed to a depth of 2 meters.  
The physical lay-out of MV2 land reclamation comprises of two distinct features. A 
first aspect is that the outer contour of the MV2 is divided in a ‘hard’ and a ‘soft’ part. 
Out of a total of 11 km 7.5 km of the new coastline is design as a soft, sandy shore. This 
part of the seawall resonates with the majority of the Dutch coast. Its sandy character is 
furthermore beneficial for recreation and nature purposes, and follows the Dutch coastal 
maintenance philosophy of ‘soft where possible, hard where needed’. The hard part of 
the outer contour is necessary due to impacts of shipping. A second aspect is the 
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rounded shape of the land reclamation, which follows the natural lines of the islands of 
the Dutch South Western Delta. This shape reduces the impacts of MV2 on sea currents 
and thus reduces sand transport. These two characteristics are in line with a Building 
with Nature approach. First, Building with Nature favours soft over hard approaches 
and second, Building with Nature favours multiple use of the coastline (recreation, 
nature development and flood protection).  
The hard and soft parts of the sea wall are connected through a ‘cobble beach’. This part 
of the sea wall is constructed from 5 different elements. Sand and gravel form the 
bottom layer, which is completely covered by cobbles. To strengthen this fundament 
and protect it from storms and heavy waves a defence reef made of quarry stones and 
re-used concrete blocks is constructed (Loman, 2009). This innovative and dynamic 
cobble shore allows for ecological dynamics and creates habitat for marine life. The 
design of the cobble beach wasn’t prescribed in the tender documents, but was designed 
by PUMA as part of their bid (Loman, 2009). 
The innovations in MV2 case have not been developed in isolation, but are the result of 
on-going learning processes within and through previous projects. The ecological 
dredging pit is a next step in research and experiments to diminish the ecological impact 
of dredging. The design of the cobble beach follows from the shift from hard 
engineering to soft engineering interventions, initially started at the ‘Zuidwal’ sea 
defence of the first Maasvlakte and the artificial islands in the Beaufort Sea (French, 
2001, 2006; Loman, 2009). Through applications in real projects constructors, research 
institutes and project initiators (governments) together develop new practices in marine 
infrastructure construction. 
4.5.2 New roles for private actors: constructors take responsibility  
The constructor PUMA is a prime economic actor in this project. The kind of 
involvement of constructors in projects depends on the contract applied. In a Design, 
Construct and Maintain contract (DCM), as applied in the MV2 project, the design is 
developed through alliances with constructors as the contract requires constructors to 
become actively engaged in the project design. A prime reason to apply a DCM contract 
is to allow design freedom and to optimize the construction design (PUMA, 2010 
personal communication). Compared to a conventional contract where the project 
design is developed before constructors become involved, a DCM contract sets 
functional requirements based on which constructors have to develop a construction 
design (Loman, 2009; Expertise Centre PMR, 2010 personal communication). These 
functional requirements centralise end-qualities. For example, for the sea-defence 
function of the outer contour the end-qualities are defined in terms of the required 
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strength against flooding: the outer contour has to withstand a storm surge that occurs 
once every 10.000 years (Loman, 2009).  
How the DCM contract and the associated functional requirements influence the role of 
private actors, can be illustrated by the process that lead to the design of the cobble 
beach. As a first step the Expertise Centre (later taken over by the Project organisation 
of the PoR) developed functional requirements based on the design criteria. These 
requirements were the basis for the DCM contract to which PUMA and other interested 
parties subscribed. Based on the available data, requirements and experiments the 
PUMA consortium designed the cobble beach. After PUMA was selected as the 
constructor for the project, PoR and PUMA decided that they could invest in optimizing 
the cobble beach, resulting in the final design. A prerequisite for a sustainable outcome 
is that requirements of the contract stimulate sustainable design and do not purely focus 
on costs of construction (PUMA, 2010 personal communication). Criteria for 
sustainability such as re-use of material and reduced footprint of construction (i.e. 
efficient land use) have to be included in the tender procedure to stimulate constructors 
to raise innovative solutions. Also the integration of maintenance in the contract can 
stimulate sustainable solutions.  
The Port of Rotterdam changed from a municipal organization at the start of the MV2 
project to a private actor during the MV2 project. The privatization of the port authority 
in 2004 is directly related to MV2. The financial contribution of the state for the 
construction of MV2 was made through the acquisition of shares in the company. 
Although the shares are co-owned by the city Rotterdam and the Dutch state, the PoR is, 
and acts as, a private actor. The private status of the PoR has been crucial in the 
development of the project, as the PoR was able to discuss and negotiate with other 
stakeholders. This enabled them to hire (private) expertise during the tender procedure 
and to respond more flexible to regulations and new ideas. As a private actor, the PoR 
was also capable of negotiating the terms for the permits with state authorities, in ways 
that would not have been possible for a municipal organisation (PoR, 2010 personal 
communication; Twynstra Gudde, 2010 personal communication).  
4.5.3 Change of environmental state governance 
Throughout the project environmental state institutions engaged in new roles as the 
Dutch state adopted a strategy of sharing responsibility with the private sector. At the 
initiation phase in 1997 the state launched an interactive decision-making trajectory that 
sought public acceptance for the project (Glasbergen, 2002; Van Tatenhove et al., 
2010). The goal of this interactive process was to gain insight in the usefulness and 
necessity of a new port area. The outcomes of these discussions were used as Terms of 
Reference for the project. This process marks a break in governance practices. The 
Chapter 4 
75 
rationale for experimenting with a different allocation of responsibilities between state, 
market and civil society actors was a response to challenges and complications in 
previous large infrastructural projects, such as the first Maasvlakte. 
Intertwinement stimulated novel relations between the public and private sectors. 
Intertwinement (in Dutch: Vervlechting) refers to the simultaneous development of the 
tender process, the design and gaining the necessary permits as is depicted in Figure 4.3. 
Traditionally, government authorities would, based on a fully developed design, either 
grant or reject permit applications. In this new arrangement requirements of the permits 
were deliberated while the design was being optimized. The initiative for this process 
was taken by the PoR and accepted by the responsible state authority. The arrangement 
between the state authority and the PoR was structured by informal meetings that finally 
led to a formal decision on specific proposals (Rijkswaterstaat, 2011 personal 
communication). The goal of this innovative arrangement is to create room for 
negotiation and to adapt permits to details of the construction design. The PoR had a 
central role in this process as the national state was not directly deliberating with the 
constructors on the contents of the permits. The engineers of RWS were at crucial 
moments involved in this process, in order to control and understand the conditions of 
the agreements within the permits. Besides time-saving, this process resulted in tailored 
permits and an optimization of the design. According to a representative of 
Rijkswaterstaat, the process was not only efficient and well received by all parties, but 
also led to a well-received outcome, as no formal complaints were received on the final 
outcomes (Rijkswaterstaat, 2011 personal communication).  
The process of intertwinement also opened up space for experimenting with the 
ecological dredging pit, a novel dredging technique that would not have been allowed 
under prevailing legislation. The initiative for the ecological dredging pit was taken by 
PUMA in conjunction with the PoR. The rationale to start this pilot project was the 
aspiration of constructors to investigate possibilities for more sustainable dredging 
techniques that could decrease negative public opinion on dredging11. Rijkswaterstaat 
shared these concerns and welcomed the initiative, by allowing alterations in the 
dredging permits. The process of intertwinement enabled co-development of the design 
and the permit procedure (Rijkswaterstaat, 2011 personal communication).  
 
                                                 
11 The positive ecological effects of the ecological dredging pit are two-folded. The affected area can 
easier be recolonized by benthic species and secondly, as the dredging pit is deeper a smaller total area is 
affected. 
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Figure 4.3 Comparison of the conventional (left) and intertwinement (right) model of the 
project design phase 
 
4.5.4 Pressure from environmental groups: Cooperation with opposition 
The development of the first Maasvlakte had shown Dutch environmental groups that 
this type of construction has severe consequences for the environment. The 
transformation of coastal land into industrial area and the associated increase of industry 
caused additional environmental pollution. Based on these experiences, the 
environmental movement was critical towards the new MV2. Partly due to the 
governmental initiative of the societal discussion on the usefulness and necessity of 
extending the port of Rotterdam, environmental NGOs became involved in the MV2 
project. In this case, their role was not merely one of opposition; rather, they formed 
coalitions with the government and project developers aiming to create a sustainable 
port.   
Three important outcomes stipulate the new role of ENGOs. First of all, as early as 
2000 three large Dutch environmental NGOs together with the municipality Rotterdam 
presented a vision statement ‘Vision and Courage’ (in Dutch: visie en durf) 
(Natuurmonumenten et al., 2000). In this report they acknowledge that a further 
development of the Port of Rotterdam is a necessity for the Dutch economy, but this 
development should include a focus on improving the local environment as well. The 
report is in line with the outcomes of the VERM discussions and in support of the 
chosen trajectory. This support was renewed in 2008, with the report ‘Vision and Trust’ 
(in Dutch: visie en vertrouwen) that was signed by six governmental institutions, five 
ENGOs, the Dutch employers association and the Port of Rotterdam (Ministerie van 
Landbouw et al., 2008). Due to the larger number and more varied actors this report was 
more influential as its predecessor. In 2009 the last opposing NGO, Friends of the Earth 
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Netherlands, provided its support to the project through an agreement called 
‘sustainable Maasvlakte’ (Milieudefensie & Havenbedrijf Rotterdam, 2009). In this 
agreement, Friends of the Earth agreed to withdraw all their running judicial appeals 
and in return for additional research on air pollution control measures by the Port of 
Rotterdam. Although these three documents indicate how environmental NGOs became 
part of the ambition to development a sustainable Maasvlakte 2, throughout the project 
opposition was not completely absent. Complaints by environmental NGOs and the 
Dutch Fish Product Board  and appeals ultimately led to rejection of the  final stage of 
the formal decision-making trajectory by the Council of State and a two year trajectory 
of additional ecological impact studies (Hommes et al., 2009).  
After the 2004 ruling of the Council of State, the PoR took a proactive strategy to 
prevent further legal complaints and delays. The project organisation hired a team of 
consultants and implemented a strategic socio-environmental management approach. 
This innovative approach led to a cooperative setting between the project proponents 
and various stakeholders (Wesselink, 2010), taking the main opponents of the project on 
board in the development and decision-making process. Environmental NGOs in turn 
saw some of their complaints being taken serious resulting in changes in the design (see 
for instance Kelly, 2005). For the PoR these renewed and improved relations enlarged 
their licence to operate (PoR, 2010 personal communication) and smoothened project 
progress.  
Cooperation between the project organisation and environmental NGOs came from both 
sides. ENGOs have been actively searching for collaborative opportunities in exchange 
for more sustainable project design. Previous experiences of ENGOs learned that 
opposition on legal grounds does cause delay, but hardly ever results in cancellation of 
the project or major alteration of project design. Cooperation was therefore considered a 
more promising and influential strategy to 'ecologize' the project from an early stage 
onward. 
4.5.5 Synthesis: Building with Nature in MV2 
The previous sections detailed the development of the MV2 project, following the four 
characteristics of Ecological Modernisation. The analysis showed that each of the EM 
characteristics help us to understand and explain the MV2 project process and outcome. 
In this section we synthesise the four partial ecological modernization developments, 
and provide insight how these EM developments drive Building with Nature solutions.  
The development and outcome of the MV2 project – compared to among others the first 
Maasvlakte land reclamation – is influenced by changes in the wider institutional setting 
of the 1980s and 1990s, such as a changing governance role of the state, new roles of 
environmental NGOs and the emergence of sustainable development centre stage. 
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Dutch environmental policy developed in the 1990s from a sectorial policy field based 
on regulation through (sectorial) legislation to a policy field focusing on integration 
with other sectors and governing environmental problems by involving market and civil 
society actors (Glasbergen, 2002; Van Tatenhove & Goverde, 2002). This political 
modernization was reflected in new policy concepts, strategies and instruments, such as 
target group policy (to make the polluters responsible for the solution), market-based 
instruments, covenants or voluntary agreements and the development of ‘integrated 
region-oriented approach’. The integrated region-oriented approach was developed to 
find solutions for wicked environmental and spatial problems among others in major 
infrastructural projects, such as the Rotterdam harbour. Characteristic in this region-
oriented approach was that defining the problem, setting the agenda and designing 
solutions was a joint effort of governmental agencies, private parties and NGOs. These 
developments within Dutch environmental policy were strengthened by and reflected in 
the mainstreaming of the discourse on sustainable development and ecological 
modernization (Spaargaren & Mol, 1992).  
 
 
 
 
Figure 4.4 Ecological modernization of MV2 towards Building with Nature 
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This meant for infrastructure developments that efforts to increase economic growth 
could and should go hand in hand with environmental sustainability, but also that 
government was in need for market and civil society assistance as government could no 
longer bear all financial and design risks and lacked legitimacy as sole authority. These 
developments resulted in a new discourse and discourse coalition on issues of area 
shortage and growth possibilities for the Port of Rotterdam. Previous discussions and 
developments were completely and solely handled by the state. But the early 
discussions on MV2 took place in a new setting in which private and civil society actors 
could significantly influence the preferred development path (see Figure 4.4). It was this 
new setting that resulted in the 'dual objective' of economic growth and sustainable 
development and provided a basis for developing Building with Nature elements in 
MV2.  
The changing role of the state came with new roles for economic agents. This already 
became apparent during the early discussions on the necessity of expanding the port, but 
even stronger during the phases in which the actual project was being designed and 
constructed. A prime example is the privatization of the PoR, inspired by the desire of 
the state to create distance between the state and the MV2 project. As private actor, the 
PoR engaged in new relations with environmental NGOs, constructors and local 
governments. The withdrawal of the state as port authority also meant that state 
engineers were no longer directly involved in the project, enabling room for a DCM 
contract that further strengthened the role of the constructor.  
The transfer of design responsibilities from governmental to economic agents (PoR and 
constructors) changed the governance arrangements to govern and enforce 
environmental regulations, as the state was no longer in full control of project design. In 
the MV2 project an innovative intertwinement system was practiced, in which 
environmental permits and the design were gradually developed in mutual 
interdependence with each other. Where previously the state was responsible and in full 
control of the design and environmental permits, now the design in control of PUMA 
and the PoR, while the permits were deliberated between the state and the private 
parties along the design steps. This change in responsibilities resulted also in 
environmental NGOs becoming co-designers of the project. Despite earlier opposition, 
all major NGOs cooperated with the PoR to redesign the MV2 project and improve its 
sustainability. 
The institutional setting and associated new roles of involved actors resulted in an 
institutional innovation: a change and merger of design phases. The coevolution of the 
tender, the construction design and the environmental permits opened up space for 
technical eco-innovations. These innovations can partly be attributed to the new 
responsibilities given to contractors and the alliances between the PoR and constructors. 
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The use of a DCM contract with the necessary engagement of constructors in the design 
of the project, allowed for technical innovations. However, the direction of these 
technological innovations towards environmental design principles is attributable to the 
dual objective of the project, the sustainability criteria in the contract requirements and 
the wider institutional setting and discourse.  
4.6 Conclusion  
Recently, academic as well as professional publications call for an inclusion of 
ecological dynamics in the design and construction of marine infrastructure (Borsje, et 
al., 2011; Korbee & Van Tatenhove, 2013; Stive, et al., 2013; Temmerman, et al., 2013; 
Van Slobbe, et al., 2013; Vikolainen et al., 2014). Concepts such as Building with 
Nature, Working with Nature and ecological enhancement have been put to work in 
pilot projects to get insight in the possibilities to incorporate ecological principles in 
marine infrastructure design and construction. However, these pilot projects focus 
primarily on technological innovations and ignore the socio-institutional changes that 
are necessary to mainstream these eco-technological innovations. To understand the 
possibilities of and conditions for mainstreaming ecological designing marine 
infrastructure this chapter investigated the governance and design processes that are 
conducive for innovative Building with Nature solutions. The four characteristics of 
ecological modernization theory (technological innovations, changed role of 
governments, new roles of NGOs and a stronger reliance on economic actors) enabled 
us to analyse how eco-technological innovations emerge in specific governance settings 
and to understand the enabling and constraining conditions for ‘Building with Nature’. 
Our analysis of the governance setting in the development of the (mainstream) 
Maasvlakte 2 project showed that the implementation of Building with Nature design 
principles in the development and construction of marine infrastructure cannot be 
understood as just a matter of developing new techniques. Technological innovations 
are enabled and affected by changes in the governance setting and the uptake of new 
roles by different stakeholders and project participants. Ecological modernization theory 
enables us to understand how the MV2 project could develop into a Building with 
Nature project. This also teaches us that facilitating and enhancing Building with Nature 
as a mainstream coastal infrastructure approach is more than installing an eco-
technological fix. If Building with Nature is to be mainstreamed in coastal infrastructure 
development more attention and new design has to go to actor constellation, 
responsibilities, and institutional innovations of coastal infrastructure projects. But this 
is not an easy route to take, as focussing on the applicability and usefulness of eco-
techniques is a less complicated story to tell within coastal engineering.  
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Abstract 
Cruise tourism is an important and expanding global industry. The growth of this sector, 
coupled with the continuous development of larger cruise ships, creates demands for 
new marine infrastructure. The development of these marine infrastructures takes place 
at the intersection of global cruise tourism, dredging and financial networks, and local 
social economic and civil society networks. In this paper we analyse how the interaction 
of these global and local networks influences ecosystem based design in marine 
infrastructure development, taking the Falmouth cruise terminal in Jamaica as case 
study. Based on this analysis of global and local networks four conditions are identified 
that enable and stimulate ecosystem based design of marine infrastructures: a shared 
(discursive) goal connecting global and local actors; brokers that connect different 
networks; the availability of adequate resources; and an environmental discourse that is 
materialized in standards and legislation  
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5. Ecological considerations in constructing marine infrastructure: the 
Falmouth Cruise Terminal development, Jamaica 
5.1 Introduction  
Cruise tourism is an important global economic sector. The sector depends on the 
quality and availability of marine infrastructure for its possibilities to grow, as cruise 
tourists often book a specific itinerary based on the ports and countries to be visited, 
even though they spent the majority of their time on-board. The cruise tourism sector is 
therefore constantly renewing and extending its marine infrastructure; terminals are 
being redeveloped and new terminals constructed (World Tourism Organization, 2010, 
pp. 538-539; World Travel and Tourism Council, 2013). 
The development of these infrastructures impacts the natural environment. Cruise ship 
terminals are often located in or in the vicinity of environmentally sensitive areas, such 
as coral reefs. The construction of hard structures in coastal areas can cause several 
problems, such as pollution from water run-offs during the use phase of the 
infrastructure and damage of the coastal and marine ecosystem during construction. To 
counteract the negative impacts from construction and use, innovative approaches are 
being developed. These approaches make use of innovative technologies and designs 
that integrate ecological dynamics to substitute conventional engineering interventions 
(Borsje, et al., 2011; Korbee & Van Tatenhove, 2013; Temmerman, et al., 2013). The 
innovative approaches for coastal infrastructure development that aim to reduce 
ecological impacts are depicted by concepts such as Building with Nature, Working 
with Nature and ecological enhancement. These can all be placed under the umbrella 
concept of ecodynamic development and design (Korbee & Van Tatenhove, 2013).  
These new approaches and associated techniques (often) require adjustments in the 
project planning and design stages. The process of complementing or substituting 
conventional engineering interventions with ecological dynamics requires input of 
ecological knowledge, but also influences the process of knowledge creation and the 
roles of actors in knowledge processes (Janssen et al., 2014a). In addition, recent studies 
show that in ecodynamic development and design projects developers have to deal with 
new uncertainties in project planning (Van den Hoek, et al., 2012) and have to adjust 
their strategies in dealing with environmental legislation (Vikolainen, et al., 2014). The 
application of these new approaches is furthermore influenced by and influencing 
governance arrangements. These new approaches bring the involvement of new actors 
due to requirements of new knowledge, expertise and public engagement. By the same 
token, increasing involvement of private actors can create enabling conditions for these 
new ecosystem based design approaches (Korbee et al., 2014; Korbee & Van 
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Tatenhove, 2013). Such shifts in governance arrangements also impact the transfer of 
innovative techniques between different geographical regions. Cruise ports, and 
therefore also projects of port extension and innovation, are embedded in global 
networks through which experiences and new approaches and techniques in port 
development are shared. 
In the development of marine infrastructure it is poorly understood how local place-
based actors and global networks, such as those involving cruise tourism, influence the 
development of and possibilities for (environmental) innovation in marine 
infrastructural projects. In this study we address this by analysing how global and local 
actors put environmental considerations central in the design and development of a 
cruise port development project in Jamaica. In the following paragraph we introduce 
and discuss the conceptual framework and research approach. In the third section we 
analyse and discuss the design and development of the Falmouth Cruise Terminal in 
Jamaica. We will focus on how the interaction between local, place-based actors and 
global networks has influenced the project design, especially in relation to ecosystem 
based design approaches. In the last section conclusions are drawn for furthering 
ecodynamic design and development of marine infrastructural projects.  
5.2 Theoretical and methodological approach 
International cruise tourism is an important global  economic sector with a contribution 
of US$ 2 trillion (World Tourism Organization, 2010; World Travel and Tourism 
Council, 2013). As an industry dominated by transnational corporations it is exemplary 
of processes of globalisation. Cruise ships are physically mobile and can freely roam in 
the global realm, making them difficult targets for national and international regulations 
(Rodrigue & Notteboom, 2012; Wood, 2000; World Tourism Organization, 2010). Ports 
are a special entity in the global cruise tourism network, as they are situated in local 
places, but are overall experienced and managed as nodes in the global cruise tourism 
network. An extreme example is the development of ‘fantasy islands’ (such as CocoCay 
in the Bahamas and Labadee in Haiti12). Although these fantasy islands are promoted 
and marketed as a truly local experience, they are privately owned by the cruise 
company and off limits to all but their passengers and employees (Wood, 2000).  
International cruise tourism is a rapidly growing industry, resulting in a growing 
demand for new and larger ports and cruise terminals (Korbee & Van Tatenhove, 2013; 
Wood, 2000; World Tourism Organization, 2010). Through marine infrastructural 
                                                 
12 In the Caribbean 6 out of the 8 international cruise lines serving the region own such an island ((World 
Tourism Organization, 2010) 
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projects new ports and terminals are designed and constructed in practices where global 
actors of the cruise tourism industry, dredging and infrastructure development 
companies meet local actors of national/local authorities, industry and communities (see 
Figure 5.1). Or in terms of the sociology of networks and flows: these projects can be 
placed in between the space of flows with its global networks and the space of places 
with it local networks (e.g. Castells, 2009; Spaargaren et al., 2006) 
 
 
Figure 5.1 Marine Infrastructural Projects as the interplay between global and local 
networks 
 
5.2.1 The governance setting of marine infrastructural projects 
The global and local networks contain more or less strongly tied groups of actors that 
together form the governance setting of marine infrastructural projects. This governance 
setting influences the design and development of marine infrastructure projects.  
As each project is located in a specific locality, it is connected to local networks situated 
in what Castells labels the space of place (Castells, 2009b). These local networks are 
attached to the local place and physical reality. There are various local networks that 
differ from each other on various grounds, such as the type of actors involved in these 
networks and the dominant 'rationality' that characterize actor interactions. Existing 
networks are not necessarily mutually exclusive and span actors from the state, civil 
society and private domain. For example, an environmental protection network could 
consist of civil society actors as well as state agencies. Local networks not only have 
different goals, but also differ in the resources network actors possess and can use to 
influence infrastructural project development.  
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Marine infrastructural projects are common, and developed around the globe, but are 
often only executed once in several decades in a specific locality. Therefore, expertise 
on planning, design and construction of marine infrastructure is in hands of a few 
globally operating consultancy, construction and financial firms operating in the space 
of flows: engineering consultants, marine consultants, marine construction (dredging) 
companies and financiers. Furthermore, initiation for the (re)development of marine 
infrastructure is often inspired and triggered by global developments. Global cruise 
tourism networks demand larger terminals due to the development of larger ships, 
marine construction networks have an interest in additional work and global financing 
networks are searching new investment opportunities. 
5.2.2 Studying marine infrastructural project development  
To understand the development of marine infrastructural projects in their governance 
setting and to unravel the inclusion of ecodynamic design and construction principles 
into marine infrastructural projects the concept of Marine Infrastructural Project 
Arrangement (MIPA) (Korbee, et al., 2014; Korbee & Van Tatenhove, 2013) is applied. 
The MIPA approach aims to understand the institutionalization of environmental 
principles into practices of design and construction of a particular marine infrastructural 
project. A MIPA is the temporary stabilization of the organization and the content of a 
marine infrastructural project. The organisation of a MIPA refers to the actors involved 
and their coalitions, the division of resources and influence between these actors, and 
the rules in operation (rules for project development and project construction). The 
content of a MIPA refers to the (project) discourses (the views and narratives of the 
actors involved in terms of norms and values, definitions of problems and approaches to 
solutions) and the specific content of four subsequent project phases: initiation, project 
decision phase, project design phase, and project construction. In each of the four 
phases environmental interests can be brought into the project, turning a conventional 
designed/constructed project into an ecodynamic designed/constructed one (see Figure 
5.2).  
Coalitions within a MIPA consist of actors from the global network (cruise tourism, 
financiers and constructors) and local state, civil society and private actors (Figure 5.2). 
The stronger a coalition of actor networks, the more influential it is in adapting the 
project towards the objectives of these actors. The strength of a coalition can be 
assessed in terms of quantity (number of actors), influence (resources and power 
available) and the rules of the game (application of regulations and agreements that 
structure the interactions between these actors). In trying to maximize influence on 
project design and development actors form different coalitions and connection with 
each other. 
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Figure 5.2 Marine Infrastructural Project Arrangement  
 
To open up possibilities for ecosystem based design, there is an urge to change the 
MIPA from an early phase onwards. The possibilities for the design and construction of 
ecosystem based marine infrastructural projects through a MIPA increase if contractors, 
consultants and project owners are 'invited' and influenced to take ecological 
considerations into account in (co)developing the design and construction. This 
reshaping often takes place through an articulation of environmental objectives and 
regulations in the governance setting; that is: in local and/or global networks. 
Furthermore, as more projects are designed according to ecosystem based design 
principles, chances increase that these experiences are transferred to other projects, and 
become formal requirements throughout the global networks of marine infrastructural 
projects’ design and construction (Korbee & Van Tatenhove, 2013). 
5.2.3 Methodology 
Methodologically, this paper is a single case study. A case-study approach was selected 
because this enables in-depth analysis of complex phenomena taking their context into 
account (Gerring, 2007). Generalisation of results is usually one of the weaknesses of a 
case study approach (Flyvbjerg, 2001). In this paper the planning, design and 
construction of the Falmouth cruise terminal is analysed based on 17 qualitative, semi-
structured interviews, document analysis and literature review. Of these interviews 14 
have been conducted during a fieldwork period (August 2012) in Jamaica. This 
fieldwork period also included a site visit to the cruise terminal. The interviewees were 
representatives of the government, the project organisation and opponents to the project. 
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In addition, three interviews were conducted with non-Jamaican based global actors 
(Pihl, Boskalis, and EKF) after the visit to Jamaica. The information of these interviews 
has been triangulated by the analysis of policy and project documents on the Falmouth 
terminal development, and international literature. 
5.3 Falmouth cruise terminal, Jamaica 
The description and analysis of this Falmouth terminal development is divided in three 
parts. The first part entails a case description to provide background to the case, such as 
the key actors, governance developments and the social and ecological effects of the 
designed terminal alternatives. The second part a focuses on the changes that have 
occurred within the project, the focus hereof is be on the networks that influenced the 
turn towards an ecodynamic marine infrastructure project in its distinct phases. This part 
is divided according to the four phases of the project development. In the third part 
trends that can be distinguished the project development are discussed.  
5.3.1 Setting the stage 
Falmouth is located on Jamaica’s north coast, which is Jamaica’s tourism hotspot with 
the existing cruise ship terminals (Ochio Rios and Montego Bay) and a wide variety of 
hotels and resorts (Dodman, 2008; Silvera, 2010; Stupart & Shipley, 2012). 
Historically, Falmouth is known for its large sugar plantations and for its past as a major 
hub in the transatlantic slave trade. This historic character is preserved under the 
Jamaica National Heritage Trust Act (Stupart, 2012). Falmouth is located at the entrance 
of the Oyster Bay, well-known for the presence of Bioluminescent Phytoplankton13, 
adding international significance to the protection of the bay. Other nearby areas with a 
high preservation value include beaches, coral reef, mangrove forest, and the Martha 
Brae river (Mott McDonald, 2007). 
The development of large cruise ships - the Genesis class - by Royal Caribbean Cruise 
Lines (RCCL) incentivises Caribbean states to upgrade existing or construct new cruise 
terminals. The size and draft of these new ships make it impossible to dock at the 
majority of the existing Caribbean cruise ports. As cruise tourism is of vital importance 
to the Jamaican economy14 the Jamaican government and the Port Authority of Jamaica 
(PAJ) decided to upgrade the country’s cruise tourism infrastructure to cater for these 
                                                 
13 This plankton lights up in the dark, giving the bay its nickname ‘glistening waters’. This plankton can 
only be found at four places worldwide 
14 In Jamaica, tourism accounted for 50,4% of the total foreign exchange in 2008 it (against 13.9% 
mining, 31.7 % manufacturing and 3.9% agriculture) and has been around 50% since the 1980s 
(Kingsbury, 2005; Stupart, 2012 p. 84) 
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large ships. The first step was to investigate a suitable location, which resulted in the 
choice for Falmouth, based to geographic, environmental, political and social reasons 
(PAJ, 2012 personal communication).  
 
 
 
Figure 5.3 Location of Falmouth in Jamaica 
 
During the development of the project, the initial ‘finger pier’ design (Figure 5.4a) was 
replaced by a ‘peninsula’ design (Figure 5.4b). The main difference between the two 
designs is that the latter involved reclamation of land, which influences ownership of 
land (transferred to RCCL), creates possibilities for shops on the terminal and provides 
opportunities for integrated coastal protection (PAJ, 2012 personal communication). 
Furthermore, this change in design has also positive ecological implications. The 
amount of dredged material is more limited which reduces the sea grass being affected. 
Moreover, the dredged material can now be used for the reclamation of the peninsula, 
rather than being dumped in the ocean. The change in design did not require a new 
impact assessment as the changes had a positive effect on ecological impacts and 
specific measures to avoid or mitigate the ecological impacts are dealt with in an 
Environmental Management Plan (NEPA, 2012 personal communication).  
To minimize environmental impacts during the construction of the terminal an 
Environmental Management Plan was developed, which included the relocation of coral 
and transplantation of sea grass. For coral relocation the main constructor Boskalis 
subcontracted Maritime and Transport Services (MST), which resulted in an innovative 
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and unprecedented process of large scale coral reef relocation using divers (Kenny et 
al., 2012; Kramer & Kenny, 2012; Maritime and Transport Services, 2010). Ecological 
impacts were monitored throughout the project by the constructor (Boskalis) and 
independent consultants hired by the National Environment and Planning Agency 
(NEPA)15. Despite these efforts corals were accidentally damaged, which resulted in 
additional compensation measures. Although deemed a major success by the involved 
actors, there is and has been (local) criticism on the ecological impacts of the project.  
 
 
 
Figure 5.4a The finger pier design      Figure 5.4b The peninsula design  
Based on: Idea, 2010  
 
 
                                                 
15 According to the permits, NEPA has invested US$12 million in the monitoring of the coral relocation. 
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5.3.2 Changing project arrangement 
During the development of the Falmouth cruise terminal the project arrangement was 
subject to changes. New actors entered the project bringing new perspectives, rules and 
resources with them, thereby altering the project arrangement. These new actors were 
also brought in due to changing (global and local) requirements of the project.  
 
Phase 1: Project initiation 
The request to build larger cruise terminals brought actors from local and global 
networks together. Actors from both networks subscribed the need to build new cruise 
terminals, although their rationales differed. RCCL as representative of the global cruise 
tourism network focussed on the growth of the sector worldwide and the need to add 
new accessible destinations and attractions. Renewing marine infrastructure is necessary 
for the large cruise ships that are not able to dock at the majority of the Caribbean ports. 
The Port Authority of Jamaican and the national government, as prime actors of the 
local network, are primarily concerned with maintaining growth of the local tourism 
industry, as backbone of the island's economy. Constructing a new terminal, instead of 
upgrading one of the existing cruise terminals, has as advantage that a new attraction is 
opened for an increased number of tourists.   
During this phase PAJ took the lead and internalised the request of the international 
tourism industry for larger cruise ships into a story of national economic growth and 
opportunities. This internalisation (localisation) is reflected in the discursive setting of 
the project, focussed on local economic growth for the Falmouth region. Furthermore, 
the development of the project at this stage is financed by the PAJ and the Jamaican 
government. Hence, PAJ had the decision-making power and the finances to set the 
terms of reference for the project initiation. The US based company IDEA16 was hired 
to find an appropriate location. But at this stage they were purely providing information, 
while decisions were taken by PAJ. 
                                                 
16 IDEA is a US based designer of branded port of call destinations, specializing in marine and waterfront 
development for signature port attractions. See also http://ideaorlando.com/  
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Figure 5.5 Developments in the MIPA initiation phase 
 
Phase 2: Project decision 
In preparing the project design, PAJ attracted external expertise to the project. The 
preparation of the project design consisted of three elements: a technical feasibility 
study, an environmental impact assessment, and the design of the port at historic 
Falmouth. Research for these three elements was delegated to Mott McDonald17, 
TEMN18 and IDEA, respectively. In this process local and global consultancy and 
constructor networks were brought together, mediated by PAJ. The global consultancy 
network aims to deliver a project plan according to the aims and conditions of PAJ. As a 
result of this constellation, the project in this phase is designed based on Jamaican 
recommendations using resources (knowledge and expertise of actors) from global 
networks. This has resulted in a project design that matched the demands of PAJ: the 
finger pier design (Figure 5.4a). This design allows the town and local population of 
                                                 
17 The US$248,150 (J$16.3 million) contract between PAJ and Mott McDonald is subject to Cabinet 
approval - required for contracts above $15 million - prior to formal award to Mott MacDonald. See also: 
UK firm to cruise Falmouth's harbor. The Gleaner, April 27, 2007 
18 TEMN is a Jamaican based network that provides consulting services in the field of environmental 
management. The Network consists of a group of consulting firms and individuals with skills in the 
physical, chemical and biological sciences, engineering, architecture, oceanography and project 
management. This structure provides a broad base of knowledge and experience that has proven itself 
capable of providing sound advice on all matters of environmental management. 
(http://www.temnetwork.com) 
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Falmouth to become included in the project as the terminal pier becomes an integrated 
part of the town’s waterfront. Regarding environmental considerations, the project was 
designed according to the ecological discourse that ‘everything can be mitigated’, 
reflected in the choice for a Jamaican based organisation to conduct the EIA. 
Recommendations in the EIA followed the ‘everything can be mitigated’ philosophy, 
central in Jamaica.   
Based on the outcomes of this research a tender was designed for the construction of the 
cruise terminal (Mott McDonald & Port Authority of Jamaica, 2007). A specific feature 
of this tender is the possibility to submit an independent financial offer19. In choosing 
this construction the selection of the constructor (and thus construction design) is 
dependent on the financier. Neither the Jamaican government nor the PAJ had the 
financial resources to construct the project; hence they became dependent on the results 
from the tender process. In the selection of a constructor, the financing option became 
one of the most important requirements.  
 
 
 
Figure 5.6 Developments in the MIPA Decision phase 
 
 
                                                 
19 This financial offer should include project specifications, the amount of money offered, and the 
method of financing 
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Phase 3: Project design 
The dependency of PAJ on international financial resources changed the MIPA. The 
new project arrangement was largely affected by the needed influx of foreign capital. 
The partnership between PAJ and RCCL20 forced a strong linkage between these local 
and global networks. The financial contribution of US$93.8 million by RCCL resulted 
in a transfer of the initiative in the design to RCCL, resulting in a new design. This new 
design included the reclamation of new land, of which the RCCL gained access to in 
terms of the ownership of all vertical structures. RCCL also gained sole ownership of 
one terminal. Their financial resources gave them the power to set the rules of the 
project game. However, the financial contribution of RCCL is only one part of the 
equation. The majority of the finances (US$263.3 million) is still accounted for by PAJ, 
and consists of a loan. This money was secured via the Danish Eksport Kredit Fonden 
(EKF) and made available through involvement of the Danish constructor Pihl. This 
loan is to be repaid by PAJ following revenues of the terminal21.  
The requirements of financial resources resulted in a partnership between PAJ and 
RCCL, as well as a new project design. The new design reflected a new discourse, 
focusing on cruise tourists, rather than local economic development. Furthermore, in the 
process of hiring a constructor (through the tender procedure) an actor from the global 
financial network (EKF) was linked to the project. This resulted in a discursive shift, 
because EKF aimed for similar ecological standards for all marine infrastructural 
projects worldwide. As financier in this project, EKF used its resources to impose these 
ecological conditionalities on the project and therefore scrutinized all environmental 
regulations and permits. They set a series of additional environmental requirements to 
the project, among others environmental standards, environmental plans and reporting 
procedures (EKF, 2012 personal communication). These requirements also contributed 
to a reformulation of the terminal design: the Peninsula design.  
                                                 
20 As the received bids placed on the finger pier design were all above the allocated budget of US$ 125 
million, additional resources were necessary for the project to continue. PAJ contacted several cruise line 
companies and had discussions with all the major cruise lines that serve the Caribbean area (PAJ, 2012 
personal communication). These discussion resulted in a partnership between the PAJ and Royal 
Caribbean Cruise Lines (RCCL). RCCL would then make a financial contribution of US$ 93.8 million. 
Before this partnership could commence, the government had to close the initial tender. The contract 
between PAJ and RCCL was signed on October 17, 2008.  
21 The RCCL is the major source for income as they rent the land for US$ 3 million a year and will pay a 
minimum of US$ 8million of passenger fees. The PAJ has therefore become dependent on RCCL for two 
reasons, firstly for the co-financing and secondly to receive money to pay back its loan. 
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Figure 5.7 Developments in the design phase 
 
Phase 4: Construction 
In the fourth phase the project was translated from a planning exercise at the drawing 
table into implementation. As social and ecological impacts of the project became a 
reality, calls emerged to scrutinize the effects of the project and to renegotiate the 
inclusion of the local community and the ecological impacts.  
In terms of negotiation with the local community, the MIPA in this phase was strongly 
structured by RCCL, who had power and resources. The demand of RCCL to make 
division between the terminal and the town resulted in a withdrawal of IDEA from the 
project. While tourist are allowed to enter the village (although not recommended or 
encouraged), local citizens are not allowed to enter the gated terminal area (Cofrancesco 
et al., 2010). This situation opposes statements made in the initiation and decision 
phases of the project, such as by Hugh Darley of IDEA: ‘One of the nice by-products of 
this design, the City of Falmouth residents currently have only about five hundred (500) 
feet of beach that is not privately owned, in this new design you have almost a mile. All 
of this property is now accessible to the public and provides over two thousand feet of 
waterfront frontage promenade which you can walk along into the city’ (Port Authority 
of Jamaica, 2007). The fencing off of the cruise terminal from the town is strengthening 
the goals of the global cruise tourism actors. Thus although there was a renegotiation 
with the local setting, on this aspect coalitions from global actors win. 
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On the environmental side, the Dutch dredging company Boskalis gained responsibility 
for both the dredging work and the development and execution of an Environmental 
Management Plan (EMP). The EMP was the practical materialization of combining the 
local discourse that ‘everything can be mitigated’ with the global discourse of 
international environmental standards. An important aspect formed the coral reef and 
sea grass relocation. According to permits set by NEPA, $12 million was invested in the 
monitoring of the relocation of corals, among others by hiring consultant CL 
Environmental Limited to oversee the process.  
Pressure on the project organisation to reduce environmental impacts by requesting 
among others scrutinizing environmental permits did not only originate from global 
networks, but was also placed by local environmental groups. An example forms the 
efforts of the Jamaica Environment Trust (JET) to improve conditions in the permits 
issued by NEPA. Based on an analysis of the retrieved monitoring reports JET claims 
that: "A lot of money was spent to monitor this project, but the environment was still 
damaged" (Jamaica Environment Trust, 2011 p. 3). JET recommended that 
communication between the various organisations involved in the monitoring, permit 
conditions and enforcement should improve (Jamaica Environment Trust, 2007, 2011). 
Furthermore, through presence of local organisations in the vicinity of the construction 
site, malfunctions were noticed and made public, which forced NEPA to take action22. 
During construction, the project was structured along hierarchical, top-down lines. As 
representative of the partnering contract with RCCL, PAJ passed tasks and 
responsibilities to contracted actors. Due to this practice, PAJ claimed that the project 
remained a national project, showing that Jamaica is able to implement a large project 
without major negative impacts (PAJ, 2012 personal communication). This top-down 
structure has consequences for the construction and the implementation of the 
Environmental Management plan. During coral relocation, monitoring reports had to 
follow the line of custody, from Boskalis, via Pihl and PAJ to NEPA. Responses 
travelled the other direction, resulting in poor direct communication between 
constructors (Boskalis) and the controlling actors (NEPA).  
 
                                                 
22 To show the (negative) effects of the construction a film was made by a Jamaican activist, and is 
visible on YouTube: https://www.youtube.com/user/mediavagabond/videos  
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Figure 5.8 Developments in the MIPA construction phase 
 
5.3.3 Trends in the project development  
In the development of the project, different actors, resources, rules and discourses from 
global and local networks influenced the development of the project. Firstly, actors 
from the global cruise industry network stipulated a specific design of the terminal 
representing dominant discourses and visions from the global cruise industry (‘growth 
of the sector’ and ‘accessible destination’). Secondly, actors from local networks, such 
as the Jamaican government and PAJ, formulated a local economic growth discourse. 
Thirdly, financiers and constructors from global private networks strongly insisted to 
take environmental effects stronger into consideration. Finally the local civil society 
network opposing the project articulated the negative ecological impacts of the project 
and was represented among others by JET.  
Coalitions, discourses, rules and resources from these networks were not of equal 
importance during the project development, although changes in these dimensions from 
both local and global networks affected project development (see Figure 5.9). At the 
earlier stages PAJ as actor from the local economy network was able to set the rules of 
the game and was in charge of project development. However, through resource 
dependencies, the RCCL as actor from the global cruise industry network took over as 
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dominant rule setter and project developer in the later stages. This was reflected, among 
others, in the project design (construction of the fence dividing the cruise terminal and 
the town). The opposing discourse coalition has not been without effect, even thought 
they were not able to gain dominance in a sense of project termination, redesign or 
significant change. It influenced the ‘mitigation’ discourse, and forced NEPA to strictly 
monitor and enforce the environmental permits. The pressure of JET on PAJ and NEPA 
resulted in additional and independent monitoring and hence decreased environmental 
impacts. According to PAJ, all regulations (environmental and planning) were Jamaican 
regulations, based on and in accordance with international regulations and treaties (PAJ, 
2012 personal communication).  
 
 
 
Figure 5.9 Influence of global and local network actors in ecosystem based design decisions 
(Grey arrows = minor influence and black arrows = major influence) 
 
Inclusion of specific design and construction methods in the maritime infrastructure 
project is more likely when the goals related to these methods are expressed by 
powerful actors from both local and global networks. Representatives of these networks, 
however, do not necessarily actively need to connect or form coalitions, but could also 
just have the same (sub) goals. The local opposition network and the global financiers 
and constructors networks advocated the same goal (environmental scrutinizing of 
project planning and construction), but actors of networks did not link up during project 
development. On the contrary, the strategy of JET was specifically designed to target 
NEPA and PAJ, without interacting with international actors (JET, 2012 personal 
communication). Therefore, matching goals is important, even without interactions or 
forming coalitions between actors form global and local networks. 
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The analysis reveals that PAJ has been a central actor throughout the entire project 
development. This central position was used to bridge actors from the various global 
and local networks to the project and to each other. Although PAJ remained a central 
actor, the role it played changed throughout project development. In the initiation and 
project decision phase PAJ was able to steer the project in its preferred direction, 
drawing from and using discourses, rules and resources from both local and global 
networks. In these earlier phases PAJ served as crucial linking point between these 
networks, serving as a gatekeeper in deciding which (design) elements and approaches 
were adopted in the project. In the design- and construction phases the role of the PAJ 
became more dependent on resources of global networks in adjusting the design and 
scrutinizing environmental permits. Here PAJ became more of a facilitator or even 
translator, allowing other actors (especially from global networks) to gain influence in 
project development and design.  
5.4 Conditions enabling ecosystem based marine infrastructure design and 
construction 
In the previous section we concluded that interaction between global and local networks 
is essential in influencing the project design. In this section we will, based on our 
analysis, discuss under what (enabling and constraining) conditions interaction between 
local, place-based actors and actors from global networks influences the project design, 
especially toward ecodynamic development and design. We distinguish four conditions 
that enable the interaction between local and global networks in stimulating ecosystem 
based design approaches.  
A first enabling condition is a shared (discursive) goal that connects actors from global 
and local networks. These actors do not specifically need to form a coalition to work 
together, as long as their goals are similar or compatible. In the Falmouth case both the 
local civil society coalition (headed by JET) and the coalition of global financiers and 
constructors articulated a strong appeal for environmental consciousness and 
innovation. These two coalitions did not actively seek each other’s support in reaching 
their goals, but as this goal was expressed from both sides it did influence the project 
design.  
A second enabling condition is the availability of resources for ecodynamic design 
advocates, as this increases the ability to influence project development. The ownership 
of or access to knowledge and information, decision-making power, and the availability 
of financial resources are important as these can influence the project. More resources 
(financial, knowledge, information, and decision-making) available for ecodynamic 
design advocates results in an increased power base to influence planning and design. 
Changes in the distribution or allocation of resources can change the entire project 
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arrangement. This also affects environmental performance, as resource-rich actors and 
networks can enforce environmental innovations and strict environmental rules. On the 
contrary, the lack of available resources can force a project team in favour of a 
conventional design to connect with other – more resourceful – actors and networks. 
The shortcomings of Jamaican local (financial) resources resulted in a major influence 
of global actors in the project design, through the influx of foreign capital. 
A third condition is the environmental discourse that is materialized in current 
legislation. Environmental legislation in Jamaica prescribes a mitigation approach to 
ecological impacts of infrastructure developments (NEPA, 2012 personal 
communication). The mainstream environmental discourse at the local setting of the 
projects’ implementation has impacts on the planning and design of a marine 
infrastructural project. If global networks gain a major influence, their dominant 
discourse gains in importance. In the Falmouth case, the local and global environmental 
discourses (‘reducing environmental impacts’ and ‘everything can be mitigated’) were 
connected into a common environmental project discourse, forming an enabling 
condition for ecosystem based design approaches. 
A fourth enabling condition is formed by network brokers or bridgers: actors that are 
based at one (global or local) level, but have the ability to link actors, discourses, rules 
and/or resources of the global and local networks in project development and design. In 
our case such a bridging actor was the locally based project owner (PAJ), with the role 
and capacity to work together with both contracted and legally required actors. Such a 
bridging actor can also take the form of a gatekeeper, deciding which actors, discourses, 
rules and resources from different networks have to be activated and are included in the 
project decision, design and/or construction. This role of gatekeeper is important in 
steering towards ecosystem based design approaches. 
5.5 Discussion and conclusion  
The cruise tourism sector is a truly global sector, which set standards for marine 
infrastructure such as ports and cruise terminals. More and more this will affect the 
development and design of local tourist locations. The development of marine 
infrastructural projects is the place where global and local networks meet; projects are 
designed and constructed by coalitions of global and local actors, making use of 
discourses, rules and resources from local and global networks. This paper aimed to 
gain a better understanding on how actors, discourses, rules and resources from global 
and local networks influence the initiation, decision, design and construction of place-
based marine infrastructural projects and specifically how improvements regarding the 
environment are institutionalized in these projects. Analysis of the Falmouth cruise 
terminal development in Jamaica provided an in-depth understanding of how global and 
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local network connections and interactions influenced environmental project 
improvement. 
Some authors concluded that the environment has to be protected from the intrusion of 
global flows by place-based environmental resistance (Castells, 2011), while others 
point at the inclusion and articulation of environmental protectionism in the space of 
flows (Mol & Spaargaren, 2012). Our analysis shows that in the case of marine 
infrastructure development, environmental improvements and protection can be 
institutionalized in and triggered from both global and local networks. The 
materialization of environmental improvements is especially likely when the two 'meet'. 
The initial aim to construct the Falmouth cruise terminal was to retain and strengthen 
Jamaica’s position in the international cruise network. However, construction of this 
(globally-induced) terminal would result in additional environmental pressure locally. 
During project development environmental concerns and measures were introduced and 
articulated, based on discourses and rules originating from global construction and 
financiers networks. Also, local place-based networks of the state and NGOs articulated 
(social and) environmental interests in project design and development through their 
rules, resources and discourse. The conclusion that environmental requirements and 
innovations can be a co-production of local and global actors, rules, resources and 
discourses adds to Castells’ one sided perspective on environmental protection in the 
information age. Castells (1997) attributes only negative side effects of the space of 
flows regarding environmental. Our conclusion resembles the arguments of Mol & 
Spaargaren (2006, p. 61) and is in line with the empirical work of Presas (2004) on 
transnational buildings, showing that environmental requirements are articulated and 
advocated by both global environmental requirements and local environmental 
management. 	
In this paper we primarily focussed on how global flows and networks have influenced 
the environmental performance of place-based projects. A next analytical step would be 
to investigate how place-based projects influence global networks, to understand how 
and whether ideas, information and new techniques from actual place-based projects 
could be and are institutionalized in global flows and networks. Falmouth might also 
serve as a case for this, as stated by Peter Berdowski (CEO of Boskalis): ‘An 
international project where proposing a Building with Nature approach has helped us 
make a difference is the Falmouth cruise ship terminal in Jamaica. Here, smart project 
design in combination with an extensive coral transplantation programme has helped to 
preserve a valuable sensitive habitat while enabling economic development, both of 
which are important for Jamaica’ (cited in: De Vriend & Van  Koningsveld, 2012 p. 
34). Experiences of this Jamaican project thus feed into the global dredging industry, an 
important global network in marine infrastructure development. Through projects such 
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as the Falmouth cruise terminal this Building with Nature approach, as a specific 
example of ecodynamic development and design, is constantly further improved, 
articulated and strengthened (see De Vriend & Van  Koningsveld, 2012; Kenny, et al., 
2012). Knowledge gained from this project might thus be institutionalized in the global 
networks of constructors, financiers and consultants and could be implemented in future 
maritime infrastructure projects around the world. In other words: experiences of local 
projects define and set best practices and benchmarks for the global dredging network in 
favour of future place-based marine infrastructural projects at other places.  
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6. Conclusion  
6.1 Introduction  
This study started with the observation that the planning and design of marine 
infrastructure is subject to alterations in governance settings. Increasingly, public 
initiators invite private actors in the preparatory phases. This involvement of private 
actors can take the form of partnerships or of a transfer of financial risks. In the design 
stage of these projects constructors are confronted with additional tasks, leading to an 
increase of their role in projects. In addition to these horizontal shifts, the maritime 
transport sector is influenced by processes of globalization, the vertical shifts in 
governance. Projects become more and more influenced by globally operating actors 
and are increasingly subject to global rules, often guided by international financial 
constructions. 
In addition to the horizontal and vertical shifts in governance of marine infrastructural 
projects, the sector is also witnessing a change in content or discourse. Over the years 
more emphasis is placed on ecological effects caused during construction and operation. 
To reduce these negative impacts additional measures are being implemented by 
regulatory agencies, such as stricter environmental regulations and monitoring 
programs. At the same time, industrial actors are developing approaches to counter 
these increased ecological concerns through the development of innovative ecosystem 
based approaches, such as Building with Nature. A prime objective of these approaches 
is that ecological consequences are dealt with proactively, by including them in the 
planning and development stages of the design.  
The interplay between a changing governance setting and an increased attention to 
ecological effects is the central setting of this research project. The aim of this research 
was to understand the enabling and constraining conditions of different governance 
settings for innovative ecosystem based approaches within the development of marine 
infrastructural projects. Furthermore, specific attention was given to the Building with 
Nature approach, in order to understand the possibilities to apply and implement 
Building with Nature in marine infrastructural projects.  
To conduct this research, a conceptual model was developed in the introduction chapter 
(section 1.5) of this thesis. The Marine Infrastructural Project Arrangement (MIPA) 
approach enabled us to study the governance developments regarding individual marine 
infrastructure projects. The approach focussed on the change of actors, rules, resources 
and discourse in the development phases of marine infrastructural projects. Marine 
infrastructural projects are not developed in isolation; therefore, the conceptual model 
includes interaction of projects with the broader governance setting. This interaction is 
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conceptualised as local and global networks that influence the project throughout the 
various development phases.  
In four in-depth studies different project arrangements in marine infrastructure 
development were critically investigated, especially regarding how project specific 
ecosystem based governance and design innovations were implemented through local 
and global networks.  
This final chapter combines the theoretical and empirical findings of the previous 
chapters in answering the two key research questions; 
 How do different governance settings enable and constrain innovative ecosystem 
based approaches in marine infrastructural projects?  
 What recommendations for applying and implementing Building with Nature in 
marine infrastructural projects can be formulated?  
The first research question is addressed in two stages. Section 6.2.1 concludes that shifts 
in governance have resulted in a variety of marine infrastructural project arrangements 
and discusses the consequences hereof. Section 6.2.2 discusses how the changing 
configuration of global and local networks set enabling and constraining conditions for 
innovative ecosystem based approaches in marine infrastructural projects. The second 
research question is answered in section 6.3, where implications and practical 
recommendations of the outcomes of this research for the Building with Nature 
approach are delineated. In section 6.4 I reflect on the use of the conceptual framework 
and methodology applied in this research. Section 6.5 discusses possibilities for further 
research. 
6.2 Innovative arrangements in marine infrastructure development 
The changing governance settings of the planning, design and construction of marine 
infrastructural projects influenced possibilities for innovative ecosystem based 
approaches. All three cases analysed in this thesis have innovative ecosystem based 
elements in the project design. In the Melbourne Channel Deepening case these 
consisted of a environmental risk based approach to dredging, a real-life monitoring 
scheme and innovative techniques to deepen the entrance channel (Chapter 3). In the 
Maasvlakte 2 case, the innovative ecosystem based approaches consisted of the cobble 
beach, the ecological dredging pit and the alignment of the outer contour (Chapter 4). In 
the Falmouth cruise terminal, the innovative approaches included a reduce and re-use 
strategy of the dredging sludge and a large scale coral relocation program (Chapter 5).  
The three cases illustrate that changes in governance setting and innovative design 
techniques go hand in hand. In line with this conclusion, it is stipulated that the 
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accounted vertical and horizontal shifts in governance enhance the opportunities for 
ecosystem based approaches in marine infrastructural projects as they are enforcing an 
opening up of the project arrangements. Examples hereof are the involvement of 
constructors early on in the project development and the merger of phases. However, 
the fact that these elements are overlapping does not mean that there is a causal relation 
between the two aspects; a change in governance of a marine infrastructural project 
does not automatically result in an adoption of ecosystem based design innovations. 
Whether or not an ecosystem based approach can be applied in a specific marine 
infrastructural project depends on the specific articulation of actors, rules, resources and 
discourses in project development and the governance setting consisting of global and 
local networks in the marine infrastructural project. 
6.2.1 Innovative marine infrastructural project arrangements  
The development of marine infrastructure is affected both by vertical and horizontal 
shifts in governance. These shifts have not resulted in a new standardized project 
arrangement, but have a diversifying effect that resulted in the formation of four ideal-
typical project arrangements: conventional, integrated-market, external financier-
initiated and private arrangements (Chapter 2). These MIPAs differ from each other on 
the internal configuration of actors (initiator, project owner, financier, consultant and 
constructor), as well as on rules, resources and discourses applied.  
As illustrated in this thesis, the main difference in these new project arrangements is the 
extensive private involvement in the development of marine infrastructural projects: 
private actors are involved in all phases of the project development. A first and most 
apparent consequence of the shifts in governance is the establishment of innovative 
actor coalitions. These coalitions can take different forms, but all deal with an 
increasing interaction between the involved actors and new divisions of responsibilities 
and roles of involved actors. Innovative coalitions are established between port 
authority, constructor and government (Chapter 3 and 4) and between global 
(international) actors and local actors (Chapter 5). The shift from state-dominated 
projects towards an increasing involvement of private actors comes together with an 
increase in international/global actors involved in projects (see Figure 6.1). In entering a 
partnering agreement with Boskalis, the Melbourne Port Authority did not only transfer 
responsibility to a private actor, but at the same time to a global actor, which impacted 
the Melbourne Channel Deepening project (Chapter 3). The finances needed to fund the 
development of Falmouth cruise terminal originated from globally operating private 
actors (Chapter 5).  
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Figure 6.1 New project arrangements resulting from horizontal and vertical shift in governance 
 
The three case studies each show a different constellation of dimensions in the marine 
infrastructural project arrangement, as Table 6.1 indicates. A result of these processes 
and ensuing new arrangements are alterations in the planning and design of projects. 
Major effects hereof are changes in and mergers of the earlier clearly defined phases of 
the project development. An example of a merger of phases is the co-development of 
the construction design and the permit procedure in the Maasvlakte 2 case. Both the 
development of the design and the involvement of constructors have moved to an earlier 
stage of the project, as compared to a conventional arrangement (Chapter 4). A general 
trend in this merger of phases is that the early phases become more extensive (both 
more time consuming and financially) whereas the latter phases are shortened due to a 
reduction of the permit procedure, the inclusion of cheaper construction methods, and 
avoidance of delay.  
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Table 6.1 Main differences in dimensions between three case studies 
 
 Maasvlakte 2 Melbourne Channel 
Deepening 
Falmouth 
Cruise Terminal 
Actor coalitions  Private  State  Private – global  
Main rules EU and national  Australian  International  
Main resources  Knowledge Responsibilities Finances 
Discourse Beyond 
compensation 
Mitigation: no impact Mitigation: 
replacement  
 
6.2.2 Global and local networks defining governance settings 
In addition to the establishment of new marine infrastructural project arrangements, the 
shifts in governance impact the global and local networks in which the marine 
infrastructural projects are embedded. In general, these shifts result in stronger and more 
influential global networks, where a limited number of large globally operating 
construction, consulting and financing organisations cover the majority of projects 
world-wide. This shift is comparable to changes in the maritime transport sector, such 
as the major impact and influence of large multinational corporations, the cooperation 
between various ports and the ongoing process of port reform, and privatization of port 
managements (Debrie et al., 2013; Notteboom, 2006; Wang & Slack, 2004). As a result 
marine infrastructural projects have become more connected to each other and the 
global networks gained a stronger influence on the planning and design of marine 
infrastructural projects. The increasing involvement of globally operating actors and the 
subsequent increasing influence of global networks on the planning and design of 
marine infrastructure has effects on the possibilities for innovative ecosystem based 
approaches. The effects hereof are not unambiguously positive or negative for the 
application of ecosystem based approaches, but result in both enabling and constraining 
conditions. 
The increased connection between infrastructure projects has resulted in a smoother 
easy transfer of innovations, regulations and best practices between such projects. As an 
effect hereof, (environmental) standards for infrastructure have become more equal as 
project requirements are copied from one project to another. This process of 
harmonization is one of the possible outcomes of globalisation (Mol, 2003). 
Theoretically, associated processes of standardisation and equalisation of environmental 
standards can result in higher environmental standards in all projects. In the governance 
of marine infrastructural projects this process can indeed be witnessed, as environmental 
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standards and norms are being equalised. This practice has become more mainstream 
due to increasing global interconnections between involved actors. Examples, based on 
the empirical sections of this thesis, include the requirement to implement ‘global’ best 
practices in environmental impact assessments by the appointed ‘international scientific 
advisory committee’ (Chapter 3) and the requirement to fulfil external environmental 
norms in the Falmouth cruise terminal project, due to a  dependency on external 
finances (Chapter 5). The setting of stricter environmental standards does, however, not 
per definition have an enabling effect on the possibilities for ecosystem based 
innovations. Imposing stricter standards (such as the maximum allowable silt content) 
that are transferred from one place to another, could also constrain the adoption of 
ecosystem based design approaches. These approaches should be based on the specific 
characteristics of the local ecosystem, and global norms could form a mismatch with the 
local situation, dis-incentivising involved actors to propose ecosystem based 
approaches. 
Global networks are also altering the commercial strategy of private actors. The global 
market is demanding private actors to remain competitive, as projects are increasingly 
connected and global actors increasingly work in different places around the world. This 
situation is forcing these private actors to find a unique selling point or competitive 
edge. Under the right circumstances, this could be environmental friendly design and 
construction techniques. When project owners set correct incentives for these actors in 
project tenders, these form enabling conditions for ecosystem based design approaches. 
Consequently, this increases the shift of responsibilities for finding solutions to 
environmental and ecological problems to private partners. 
Processes of shifts in governance do not only affect the structure of global and local 
networks, but do also impact the discursive configuration of these networks, through 
international legislation, environmental discourses of important actor coalitions, but also 
through a stronger embedding of marine infrastructural project in global networks. 
Currently, the discursive setting favours greening: ecological impacts of marine 
constructions are becoming more important. This enables ecosystem based design 
approaches. It is however important that the discursive setting of global networks are 
connected or matched with the discourse of the prevailing local network. An empirical 
example hereof is the matching of the global environmental discourse of scrutinizing 
the environmental regulations with the local discourse presented by the environmental 
opposition in Jamaica (Chapter 5). 
The increased involvement of private and global actors also implicates a changing local 
network and specifically an alteration of the role of the state, as state responsibilities are 
transferred to private actors. However, marine infrastructural projects do always have an 
effect on typical responsibilities of the state, such as planning, land-based infrastructure 
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and land use. Therefore states will always be inextricably connected to such projects. 
Each of the defined ideal typical marine infrastructural project arrangements entails a 
different role for the state, ranging from a central actor to a mere formal regulator. Each 
of these arrangements therefore sets different governance challenges and different 
potential new roles for the state (Table 6.2). Whereas the state is the central actor in a 
conventional arrangement and should therefore engage in partnerships, their role in a 
private arrangement is marginal. Opportunities in the latter arrangement for the state are 
the use of its regulatory power to function as intermediary between the private actors 
involved in the project.  
 
Table 6.2 Challenges of project arrangements and (potential) roles of the state  
 
Arrangement Governance challenges for state Potential new role of the 
state 
Conventional  State as only risk-taker; public 
goods used for private profit 
As central actor, the state 
should engage in partnerships  
Integrated Market Shared responsibilities between 
state and market 
State should set incentives to 
develop sustainable 
infrastructure 
Private Project development out of public 
realm; state only as enforcer of 
rules 
State as intermediary between 
private actors involved in 
project 
Global financier initiated Global actors can enforce stricter 
regulations and new discourses 
State as intermediary between 
local and global networks.  
 
Hence, answering the first research question ‘how do different governance settings 
enable and constrain innovative ecosystem based approaches in marine infrastructural 
projects?’ involves two levels. First, the different governance settings have led to a 
variation of marine infrastructural project arrangements, each influencing the enabling 
and constraining conditions. Second, the governance setting, articulated as global and 
local networks, creates enabling and constraining conditions for marine infrastructural 
projects.  
In concluding that the variations of ecosystem based design approaches in marine 
infrastructure is dependent on the governance setting of the projects, I want to reflect on 
the debate whether (possibilities to) change is imposed by structural, uncontrollable 
forces on proponents of marine infrastructure, or whether these proponents can be 
actively involved in making necessary changes. In the social sciences, the dichotomy 
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between uncontrollable, structural change and self-induced change is captured by 
structuration theory: change is depicted as being dependent on both structure and 
agency (Giddens, 1990). Societal changes can come about from individual acts, but also 
depend on structural changes. In the introduction chapter of this thesis, it was claimed 
by De Lange and Van Der Lugt (2006) that port management can respond to global 
changes in the maritime transport sector, but are not capable of influencing these 
developments. According to them, port management has thus to reply on structural 
changes, and lack the agency to influence the structure themselves. A similar sentiment 
is often found by project proponents and engineers, who take societal and governance 
settings as their boundaries. In developing Building with Nature an example hereof is 
the effect of the European nature conservation regulations; proponents claim that these 
regulations hamper the development of Building with Nature, due to a mismatch 
(Vikolainen, 2012). However, the Building with Nature approach also sets demands and 
requirements to the development of marine infrastructural projects. The empirical 
results of this thesis show that the shifts in governance, as structural changes, and the 
demands made by Building with Nature (agency) are mutually influencing each other. 
During the development of a marine infrastructural project, there are both matching and 
reinforcing effects from structural changes and the demands of the Building with Nature 
approach.  
6.3 Recommendations for implementing Building with Nature in marine 
infrastructural projects   
The research culminating in this thesis was carried out as part of the Ecoshape Building 
with Nature innovation program and was initiated to gain a better understanding on one 
specific approach of ecosystem based design: Building with Nature. This is also 
reflected in the second research question: ‘What recommendations for applying and 
implementing Building with Nature in marine infrastructural projects can be 
formulated?’ that will be answered in this section. Furthermore, this thesis also aimed to 
contribute to concrete recommendations for Building with Nature practitioners. This 
section will therefore start with answering the second research question, followed by a 
translation of the research findings for Building with Nature practitioners. 
6.3.1 Building with Nature approaches  
An important outcome of this project is that it is, so far, not possible to distinguish or 
pinpoint one overall Building with Nature, but that Building with Nature in practice is 
dependent on the governance setting and the subsequent marine infrastructural project 
arrangements (Table 6.3).  
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The different variations of Building with Nature can be captured on a continuum. A 
light version of Building with Nature focusses only on improving engineering 
techniques and ecosystem based innovations in projects, such as adjustments in design 
and construction methods at later stages, and ecological enhancement. These 
innovations are embedded in a governance setting characterised by a conventional 
division of responsibilities. A strong version of Building with Nature is designed from 
an ecosystem perspective from the initiation phase onwards, where the design is made 
dependent on the ecological setting. This requires a governance setting that includes 
societal actors (such as environmental NGOs) and with actor coalitions of public, 
private and civil society actors. In aiming for a strong Building with Nature, proponents 
should be proactively searching for opportunities, rather than reactively responding to 
regulations. Any governance setting might allow for more than one type of Building 
with Nature. 
 
Table 6.3 Enabling and constraining conditions for Building with Nature in different MIPA 
 
Ideal type 
MIPA 
Enabling conditions for Building 
with Nature 
Constraining conditions for 
Building with Nature 
Conventional  State and consultants as active 
proponents for Building with Nature 
 
Prime focus on local setting, 
necessary translation of global 
developments in local discourse. 
Integrated 
Market 
Early involvement of constructors 
Linkages to other projects  
Functional requirements of 
projects should stimulate ecology 
based design 
Prime focus on local setting, but 
framed as global competitiveness 
Financier-
driven 
Transfer of best innovative practices 
as requirements for project  
 
Dependent on global interests  
Financier has to include 
sustainability goals in their 
investment policy 
Private Transfer of  global norms and 
Building with Nature as unique 
selling point for constructors 
Distance between regulatory state 
and project owners 
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6.3.2 Reflection on Building with Nature program  
Initially, this research aimed to distil governance characteristics from the Building with 
Nature approach, and, based on these characteristics, define recommendations on what 
governance setting fits a Building with Nature approach best. However, first results of 
this study showed that there was limited knowledge on the governance setting of marine 
infrastructural projects. Furthermore, Building with Nature as an approach appeared to 
be too diffuse and unspecific to distil characteristics that are both specific enough to 
account for the approach as a whole, while by the same token discriminating it from 
other ecosystem based design approaches. The latter point can be illustrated by the 
definition of Building with Nature as used in the guideline (Ecoshape 2008), which 
divided in a mission ‘To show that it is possible to create opportunities for nature and, 
where possible, utilize natural processes while developing infrastructure’ and a generic 
objective ‘To deliver and/or utilise ecosystem services while delivering engineering 
services’ (Ecoshape 2008). If there is no such thing as one ‘Building with Nature’ 
approach, but rather a variety of different forms of Building with Nature what is the 
added value of labelling an approach when it encompasses a variety of things? 
So far, in the Netherlands the Building with Nature approach has been supportive in 
profiling and creating guidance in the transformation from pure engineering coastal 
protection towards ecology inclusive coastal protection. The main contribution of 
Building with Nature is the creation of a new mind-set for actors involved in marine 
project development, from a focus on creating structures to protect land against the 
forces of nature, to utilizing these forces. This is captured by Ecoshape as; ‘think 
differently, act differently and interact differently’ (De Vriend & Van  Koningsveld, 
2012). The underlying theme of any Building with Nature-design is that ecosystem 
services are used and opportunities for nature development are provided while 
developing marine infrastructure.  
Building with nature could be more distinctive if it focussed on a specific commonality, 
thereby creating a coherent program. A common governance approach would then be 
essential. Important elements of such a common governance approach should include, 
but are not limited to:  
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 widening the actor constellation by the inclusion of stakeholders and 
constructive opponents;  
 enhancing the role of the constructor beyond just dredging;  
 creating short and intensive communication lines between all involved actors 
and project owners;  
 full transparency of the projects impacts by constant monitoring and scientific 
feedback during project implementation, and disclosure of these monitoring 
data.  
Nevertheless, as Building with Nature is a far from settled and standardized approach, it 
needs experimental developments before it is 'closed' as a new ‘fixed’ approach. 
6.3.3 Practical recommendations for Building with Nature proponents 
This thesis has stipulated at various points that there are different actors involved in 
projects of marine infrastructure development. As the roles and interests of actors in 
marine infrastructure development differ substantially the practical lessons in this 
section are clustered according to the five actors central in this thesis: initiators, project 
owners, financiers, consultants and constructors (see Table 6.4).  
At a general level, it is important for all Building with Nature proponents to keep in 
mind that Building with Nature is not only an engineering technique, but requires a 
refined and detailed governance approach. When introducing Building with Nature in a 
specific setting, attention should be paid to the process of transferring international 
ideas, rules and appointments to local settings. It is furthermore important to understand 
that for acceptance of project plans by involved stakeholders and affected communities, 
communication and participation opportunities are crucial. In addition, initiatives by 
these actors should be welcomed and taken into account. 
Project initiators start projects according to national, local or global economic 
incentives and on the basis of forecasting of port and maritime growth (Notteboom, 
2006). Once it is deemed necessary to initiate a marine infrastructural project, a head-
start could be made when initiators invest, prior to publicly announcing the project, in 
understanding the local discourse and regulations regarding ecosystem and nature 
management. Building with Nature solutions should be adjusted to this local situation. 
Where nature compensation measures are an established practice Building with Nature 
ideas could be incorporated as part of a nature compensation plan.  
Project owners have the responsibility to manage the project, to secure funding and to 
decide on the development trajectory of the project. As the primary actor to set Terms of 
References for the project, project owners can incorporate Building with Nature 
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aspirations from the onset. An enabling condition for Building with Nature approaches 
as derived from this research is the use of a DCM contract. To stimulate Building with 
Nature the project owner should initiate innovative contract forms and set incentives for 
constructors to propose Building with Nature solutions. A role that project owners often 
play is that of a bridging actor (Chapter 5). In this capacity project owners can/should 
stimulate the transfer of innovative Building with Nature practices, by including or 
linking experienced Building with Nature proponents to the project. Lastly, project 
owners have a responsibility to cooperate with (local) stakeholders and affected 
communities. A lesson from this research project is that project owners should provide 
ample room to be involved in project development. 
Financiers can influence a marine infrastructural project via the resource dimension. 
Their possibilities to influence a project organisation, design and construction are 
related to the dependence of the project organisation on external financing. When 
involved in a project, they can set requirements for the project development in line with 
Building with Nature. 
In marine infrastructural projects a wide range of consultants are involved to supply 
knowledge to actors with decision-making power. Once involved in a marine 
infrastructural project, consultants are bound by the terms of references of their contract. 
As an option to influence and to include Building with Nature they can propose 
Building with Nature solutions to project owners, and define incentives for Building 
with Nature in tender procedures.  
Although the governance landscape in marine infrastructure development is changing, 
the main task for constructors remains to execute projects based on a previous 
developed (reference) design. In this scenario, constructors have limited opportunities to 
integrate Building with Nature design elements in the project other than to search for 
Building with Nature possibilities in tenders and actively promote best practices. 
However, construction methods could be adapted and proposals for extensive 
monitoring projects could be made. In the scenario that a constructor is involved (as a 
separate assignment or as part of a Design, Construct & Maintain contract) in the 
translation of the reference design or terms of references into a construction design, 
constructors have more opportunities to promote Building with Nature. A third way of 
actively promoting Building with Nature is in the phase prior to obtaining a contract. It 
has proven very helpful to conduct a thorough stakeholder analysis, and to find possible 
legal bottlenecks. In doing so, the constructor will not only increase its chances to win 
the tender, but will also make sure that the project won’t suffer any delays due to 
stakeholder opposition and/or legal lawsuits. 
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Table 6.4 Building with Nature enhancement by different actors in marine infrastructural 
projects 
 
Actor group Main tasks Building with Nature opportunities  
All actors Integrate ecosystem dynamics in 
marine infrastructural project 
Building with Nature is not only a 
engineering technique, but requires a 
refined governance approach. 
Initiators Initiate project according to the 
national, local or global 
economic incentives and 
safeguard these during project 
development.  
Understand local discourse and 
regulations regarding ecosystem and 
nature management.  
Project owners Manage the project, to secure 
funding and to decide on the 
development trajectory of the 
project. Set terms of references 
Initiate innovative contract forms and 
set incentives for constructors to 
propose Building with Nature 
solutions. Provide ample room for 
stakeholders and affected communities 
to be involved in project development 
Financiers Finance project, check 
cost/benefits and risks  
Set requirements for project 
development in line with Building 
with Nature 
Consultants Supply knowledge to actors with 
decision-making power 
Propose Building with Nature 
solutions to project owners; define 
incentives for Building with Nature in 
tender procedure 
Constructors  Execute projects, translate design 
or Terms of References into 
construction design.  
Search for Building with Nature 
possibilities in tenders and actively 
promote best practices. 
 
6.4 Reflection on conceptual and methodological approach 
In this research I have developed and applied the Marine Infrastructural Project 
Arrangement approach to analyse and understand the effects of changing governance 
settings on enabling and constraining conditions for innovative, ecosystem based design 
approaches. In this section, I will reflect on the usefulness and applicability of this 
approach through a discussion of five points. This section is concluded with a reflection 
on the methodological approach.  
First, the Marine Infrastructural Project Arrangement approach has been very useful in 
opening up the governance of marine infrastructural projects. This opening up allowed 
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for identifying differences and similarities between projects’ governance structures. 
Acknowledging that there are different marine infrastructural project arrangements 
creates the opportunity to improve our understanding of which ecosystem based 
approaches fit in varying project arrangements, but also to improve the design of these 
arrangements for enhancing Building with Nature implementation. 
Second, the use of phases in the Marine Infrastructural Project Arrangement has been 
useful in capturing when, how and why projects developed in a certain way. The use of 
phases is often criticised in policy analysis and is no longer regarded as a mainstream 
research practice. The main argument in policy analysis to withdraw from evolutionary 
phases is that there is no fixed sequence of phases and outcome in time, but policy is 
developed as a flexible, continuously evolving process (Van Gils & Klijn, 2007). 
Marine infrastructural projects show a contrasting picture, as these projects finish in 
time according to sequential steps, where each step becomes more and more concrete. 
Furthermore, the use of phases is useful to prescribe which actions are necessary at what 
point in time. In using such a phased model, this research project has been able to show 
that the changing governance settings also impact the structure and phases of a project 
development trajectory. This enables us to concretely pinpoint alterations in roles and 
responsibilities of actors. As illustrated in this thesis, these changes have implications 
for the enabling and constraining conditions of ecosystem based design approaches.  
Third, the Marine Infrastructural Project Arrangement approach uses a distinction 
between global and local networks to allow for an analysis that goes beyond the place-
based setting of a marine infrastructural project. An influential body of literature that 
helps to conceptualise this is the sociology of global networks and (environmental) 
flows (Castells, 2009a, 2009b; Mol, 2005; Spaargaren et al., 2006). This literature does 
not interpreted flows as being footloose, but stipulates that flows are anchored in 
localities and have a real, material impact. The MIPA approach can serve as a tool to 
understand and operationalize the ‘anchoring’ of these global flows. Marine 
infrastructural projects should in this scenario be conceptualised as the nodes that 
connect local networks and global flows. In this sense, the MIPA approach provides 
tools to empirically study the articulation of theoretical propositions from the sociology 
of networks and flows.  
Fourth, this research prioritized actor coalitions, rules of the game and discourse 
dimensions in greening marine infrastructural projects. The resource dimension could 
gain prominence by incorporating power at the level of global networks. To understand 
how various global networks located in the space of flows are influencing place-based 
project developments, Castells has introduced the idea of network programmers and 
switchers (Castells, 2009a). Programmers have the ability to constitute network(s), and 
to program/reprogram these networks. Switchers have the ability to connect networks 
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and ensure the cooperation of different networks (Castells, 2009b). Networks governing 
marine infrastructural projects have their specific programmers and switchers. Linking 
the MIPA approach to concepts of switchers and programmers could provide insight in 
whether and how forces of globalisation can result in an increase of ecosystem based 
design techniques. The increasing connection between networks and projects by 
switchers, allows programmers to align and reconfigure networks as to mainstream 
ecosystem based design approaches. Changing governance settings set enabling 
conditions for ecosystem based design approaches: structure determines agency in 
concrete projects. But as more marine infrastructural projects are designed using similar 
principles, chances increase that these projects reconfigure global network structures 
when ecosystem based design becomes a best practice or formal requirements in these 
networks: networks as outcome. 
Fifth, the combination of project-based research and environmental governance theories 
has contributed to the understanding of innovative, market-led innovations for 
environmental reform. At the start of this research, I made a deliberate choice for a 
project-level focus. Centralising project development, rather than the steering 
mechanisms of nation-states, is in line with theoretical developments in governance 
debates, as nation-states are no longer considered the central subject in governance and 
object in environmental sociology and political sciences studies. Nation-states are no 
longer the only place from where changes of environmental reform can be understood 
(Castells, 2009b; Mol, 2005). This focus complicated the research, as the majority of 
previous research and theoretical approaches in marine areas are primarily focussed on 
policy fields in nation-states or geographical areas (Arts & Buizer, 2009; Ha, 2012; Van 
Hoof, 2010; Van Leeuwen, 2010). The decision to focus on projects contributed to a 
(necessary) change in thinking and research, thereby enabling a better understanding of 
environmental reform processes. But I do not intend to claim that an entirely new 
perspective on environmental reform has been developed by merely focussing on 
project level. This is of course common practice in engineering studies (e.g.Brekebrede, 
2010; Kramer & Kenny, 2012).  
Methodologically, the most important challenge of this research was to capture the 
variety of governance settings of marine infrastructural projects, while simultaneously 
allowing for in-depth analysis of specific cases. The solution was found in combining 
an analysis of a larger sample of cases in Chapter 2 with three in-depth case studies 
(Chapters 3, 4, and 5). The three case studies represent the variations seen in the larger 
sample. Although adding more in-depth case studies would of course have increased 
empirical richness and specific outcomes to research, general conclusions would 
unlikely lead to different outcomes. 
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6.5 Recommendations for future research  
From this study various areas for further research can be identified. I would like to flag 
three of these areas. A first area for further research is on the level of global and 
financial networks. Global networks, such as those of marine construction, maritime 
transport, and financing, have a major impact on the management of marine 
infrastructure, and thus on the requirements for marine infrastructural projects. In this 
research, I focussed primarily on the level of marine infrastructural projects, and 
included elements from the global network in the analysis to understand how projects 
developed and changed. A research project initiated to specifically focus at these global 
networks could be a fascinating area for further research and further enhance our 
knowledge how these global networks function, interconnect and change in times of 
ecological modernization. 
Over the last years, more projects are designed using ecosystem based approaches in 
marine infrastructure development. These accumulating experiences increase chances 
that lessons learned of these experiences are transferred to other projects, as best 
practice or as formal requirements. Understanding the development and acceptance of 
innovative ecosystem based approaches should therefore not focus only be on 
increasing ecological awareness and legislation in local networks, but also on global 
networks where these experiences are shared and institutionalized. Research on how and 
where exactly these innovative projects connect to each other and through which 
mechanisms, can enhance possibilities for ecosystem based approaches in marine 
infrastructural projects. 
Finally, this research project focussed on large marine infrastructural projects to 
understand opportunities for Building with Nature. However, Building with Nature 
approaches could also be studies in a contrasting setting: in small, local, community-
based projects. In the Netherlands, coastal management and marine infrastructure is a 
national (policy) domain and local initiatives in the coastal zone are rare. However, in 
other parts of the world, such as Australia, coastal management is the responsibility of 
regional and local governments. As a result, coastal stretches are (partly) managed by 
the local communities. This often results in local initiatives that fully integrate 
ecosystem dynamics. These local projects are context specific and can therefore teach 
us lessons of possibilities for Building with Nature beyond global networks.  
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Appendix 1: List of interviews 
Tony Minns (Sector director knowledge: Hydraulic engineering) 
Deltares 
20 May 2009 
 
Bart de Wit (Section director Asia and Australia)  
Van Oord 
26 May 2009 
 
Joep Athmer (Section director Offshore)  
Van Oord 
26 May 2009 
 
Wouter Dirks (Program manager Ecoshape) 
Van Oord / Ecoshape 
26 May 2009 
 
Jan van de Meene (Program manager Ecoshape) 
Boskalis  
29 June 2009 
 
Hendrik Postma (Director Engineering and Estimating) 
Boskalis  
29 June 2009 
 
Jan Ochtman (Consultant tender procedure project organisation PMR)  
Twynstra Gudde 
14 September 2010 
 
Dirk Hamer (Manager construction MV2) 
Including site visit MV2 
PUMA  
17 September 2010 
 
Gerard van Raalte (Ecoshape Building with Nature EDD manual) 
Boskalis 
21 September 2010 
 
Mark Wesselink (Consultant Strategic socio-environmental management) 
Twynstra Gudde 
22 September 2010 
 
Jan Konter (Director expertise centre PMR & project advisor organisation MV2)  
Expertise centre PMR / Port of Rotterdam Authority 
24 September 2010 
 
 
Ester de Bever (Projectleader Vlinderstrik – PMR) 
City of Rotterdam  
17 November 2010 
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Tiedo Vellinga, (Hoofd milieumonitoring MV2)  
Port of Rotterdam Authority 
23 November 2010 
 
Ad Stolk (Dienst Zee & Delta) 
Rijkswaterstaat  
24 november 2010 
 
Jaap Wierenga (Project engineer) 
Boskalis  
1 December 2010 
 
Matthijs van Ledden (Project leader ‘sand’ Environmental Impact Assessment) 
Royal Haskoning  
3 December 2010 
 
Frans Uelman (Environmental engineer at Melbourne Channel Deepening Project) 
Boskalis 
6 December 2010 
 
Rien van Zetten (waterdienst)  
Rijkswaterstaat  
3 February 2011 
 
Trevor Buck (Member of coalition) 
Blue wedges 
15 march 2011 
 
El Buick (Member of coalition) 
Blue Wedges 
15 march 2011 
 
Jeff Bazelmans (General manager approvals and compliance; development division) 
Port of Melbourne Corporation 
16 March 2011 
 
Nick Easy (Executive manager; port capacity) 
Port of Melbourne Corporation 
16 March 2011 
 
Don Hough (Director)  
Office of the Environmental Monitor 
24 March 2011 
 
Michael Holloway (Staff member) 
Office of the Environmental Monitor 
24 March 2011 
 
 
Chris Chedwick (Division major projects) 
Environmental Protection Agency  
29 March 2011 
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Mr. Poropolo (Division major projects) 
Environmental Protection Agency  
29 March 2011 
 
Krishna Desai (Environmental Lawyer) 
JIEP  
21 August 2012 
 
Michelle McNaught  
JIEP 
21 August 2012 
 
Karen McIntyre 
JIEP 
21 August 2012 
 
Gary Lawrence (Vice-president engineering)  
Port Authority of Jamaica  
21 August 2012  
 
Paul Rousseau (Responsible for society involvement) 
Port Authority of Jamaica  
21 August 2012 
 
Diana McCaulay (Director) 
Jamaica Environment Trust 
21 August 
 
Danielle Andrade (Researcher) 
Jamaica Environment Trust 
21 August 
 
Francis Leonard (Manager development control) 
National Environmental and Planning Agency 
22 August 2012 
 
Charly (Project leader) 
Maritime and Transport Services 
24 August 2012 
 
Kevaugh Harding (project manager) 
Falmouth Heritage Renewal 
27 August  
 
Neillia Waters (Site manager)  
Including site visit Falmouth cruise terminal 
Port Authority of Jamaica 
28 August 2012 
 
Astrid Kramer (Project engineer) 
Boskalis 
12 March 2013 
 
 138 
Jess Olson (project manager) 
Pihl  
17 June 2013 
 
Claus Primdal Sørensen (Director, CSR) 
Eksport Kredit Fonden 
24 June 2013 
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Appendix 2: List of meetings   
 
Ecoshape Knowledge Atelier 
4 December 2009 
 
Ecoshape Building with Nature Launching event 
3-5 February 2010 
 
Ecoshape Workshop Frame of Reference 
18 January 2010 
 
Excursion Maasvlakte 2 
1 April 2010 
 
Ecoshape PhD meeting 
18 June 2010 
 
IGS Tentative governance conference 
Paper Presentation  
28-29 October 2010 
 
EMSAGG Seminar MV2 
21 October 2010 
 
WUR Scaling and governance conference 
Paper presentation 
10-12 November 2010 
 
Ports and the environment conference 
2 December 2010 
 
Ecoshape User group governance 
13 January 2011 
 
Ecoshape evaluation governance projects 
17 June 2011 
 
MARE people and the sea conference  
Paper presentation 
6-9 July 2011 
 
Ecoshape User group governance 
7 September 2011 
 
CEDA dredging days 
10 – 11 October 2011 
 
Ecoshape PhD days  
Excursion MV2 
30 November – 1 December 2011 
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Ecoshape User group governance 
7 May 2012 
 
Australian coastal Society: coast to coast 
Paper presentation + 2 field visits 
7 – 21 September 2012 
 
Ecoshape Building with Nature conference 
Poster presentation 
2 November 2012 
 
MARE people and the sea conference 
Paper presentation 
26-28 June 2013 
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Appendix 3: Example topic list 
 
General topic list for case studies– Example Falmouth cruise terminal  
 
My introduction 
My PhD research is on environmental governance of marine infrastructure. I am specifically 
interested in how private (international) sector involvement is influencing deliberations on 
environmental concerns in both the design and implementation of projects. My research project 
is part of a Dutch innovation programme ‘Building with Nature’, that aims to develop 
knowledge on hydraulic engineering infrastructure while using the dynamics of the natural 
system and creating new opportunities for nature (www.ecoshape.nl). 
The Falmouth cruise terminal is one of my case studies; others include a project of the Port of 
Rotterdam in the Netherlands, and one of the Port of Melbourne, Australia. The Falmouth 
project is of interest to me, because it has both private and international actors involved in the 
project. Besides this, the environmental impacts and mitigation measures have been subject to a 
lot of discussion, and have altered the project design. 
The interview questions are structured by five categories, starting with some general questions, 
followed by four topics: actors, rules, resources, and project outline. These topics are derived 
from my conceptual framework, the Marine Infrastructural Project Arrangement Approach.  
General 
What was your specific role in the project? 
What do you consider major successes of this project? 
 In terms of organizational capacity 
 In terms of environmental  
What were major difficulties in this project? 
 In terms of organizational issues 
 In terms of environmental issues 
What were innovative aspects of this project? 
What are lessons learned for future projects? 
Actors 
What was the role of - organization - ? (Initiator, project owner, financier, consultant, 
constructor) 
What were the motives of the - organization - to engage in this project? 
How are the relations to other actors structured? 
 With government 
With Port Authority of Jamaica 
With NEPA 
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 With MottMacDonald 
 With EKF 
 With NEPA 
 With Pihl & Boskalis 
 Other important actors? 
Rules of the game 
What are the main environmental rules that - organisation - has to deal with? 
Are there any international rules that - organization - have to comply with? 
What were the implications of the EIA 2007 for the project development? 
Resources 
How were resources divided between - organisation - and PAJ/NEPA? I.e. how were 
finances/risks/responsibilities arranged? 
Was the division of resources constraining or enabling - organisation -? 
Where, in your view, EKF and RCCL as financiers able to change the project design? And 
how? 
Did EKF and/or RCCL bring in additional environmental requirements?  
Project outline – not all questions relevant to all actors- 
To what extend was the project design influenced by the outcomes of the EIA? 
What was the role of the Royal Caribbean Cruise Lines, IDEA and EKF herein? 
Why did the project change from a finger pier into the triangular peninsula?  
What was the influence hereof on the environmental consequences & mitigation measures? 
How the monitoring was structured (organisational)? 
Was the monitoring schedule defined on economic or ecological grounds? 
What was the rationale behind the coral relocation? How was this structured? What was the 
influence of Ecoreefs? 
Final wrap-up 
How is the Falmouth project influenced by the private international actors?  
Have they influenced the project design/governance structure?  
Would (elements of) the project been designed & implemented differently if they (specify who) 
would have not been included? 
 
 
Summary 
143 
Summary 
The focus of this thesis is the development of new and existing ports: marine 
infrastructural projects. In the development of these projects, more emphasis is placed in 
developing innovative ecosystem based design approaches. A specific example hereof is 
Building with Nature. Three important developments take place that influence the 
governance marine infrastructural projects; a transfer of responsibilities from public to 
private actors; a transfer of responsibilities to globally operating actors; and an 
increasing attention to the ecological consequences of these projects, To date, there is 
no knowledge on how these three developments are impacting each other. Does the 
involvement of private and global actors in the planning and design phases stimulate the 
acceptance of innovative ecosystem based design techniques, or does it hamper this?  
The aim of this thesis is two folded; first it aims to analyse the different governance 
settings of marine infrastructural projects to understand the enabling and constraining 
conditions for innovative ecosystem based approaches to marine infrastructure 
development. Second, it aims to develop recommendations for the use application of 
Building with Nature approaches.  
To analyse how the governance dynamics are influencing the planning and design of 
marine infrastructure development projects, and how this enables or constrains the 
adoption of ecosystem based design approaches, a Marine Infrastructural Project 
Arrangement (MIPA) approach is developed and applied in this research. The MIPA 
approach in this thesis is utilised as a tool to conceptualise and assess the development 
and design of marine infrastructural projects. The content and the organization of a 
project arrangement can be described and analysed along four dimensions; actors and 
their coalitions; rules of the game; discourses; and resources. These dimensions 
influence each other; change in one dimension can trigger change in the other 
dimensions as well. In the MIPA, this change is captured through four subsequent 
phases: an initiation phase, project decision phase, project design phase and the project 
execution phase. As marine infrastructural projects are not developed in isolation, the 
MIPA approach includes the interaction of the project with the broader governance 
setting. The broader governance setting is conceptualised as local and global networks 
that influence the project throughout the phases. 
The methodological approach in this research project is a comparative case study 
analysis of three cases; Maasvlakte 2 development of the Port of Rotterdam, Port Phillip 
Bay Channel Deepening Project of the Port of Melbourne, and the construction of the 
Falmouth cruise terminal in Jamaica. Data collection strategy involved semi-structured 
interviews, observations and document analysis. The data analysis strategy of this thesis 
followed theoretical propositions; the empirical findings were interpreted along the 
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dimensions and phases of the marine infrastructural project arrangement. We assessed 
for each project what actor-roles, what rules, resources and discourses were applied in 
the project and how this developed throughout the phases.  
In the second chapter an analysis is made of the variation in project arrangements in 
recent marine infrastructural projects. Based on an analysis of 28 port development 
projects four ideal typical Marine Infrastructural Project Arrangements are 
distinguished: Conventional, Integrated market, External financier initiated and Private 
arrangement. These arrangements differ from each other on the following aspects: the 
central actor defining the terms of reference and the design, the relation between other 
projects and the national and international context of the project. Due to these 
differences, we formulate enabling and constraining conditions of the project 
arrangement to incorporate ecodynamic design principles in the terms of marine 
infrastructural projects. The possibilities for ecosystem based designs in these MIPAs 
increase if there is space for contractors, consultants and project owners to (co)develop 
the design. The analysis shows that the ‘integrated Market’ and ‘private’ project 
arrangements are best capable of incorporating ecosystem based designs during the 
project development. 
The third chapter analyses the development of the Melbourne Channel Deepening 
project in Australia. This project developed from a conventional, state-led project 
towards a Building with Nature arrangement. This chapter shows that a Building with 
Nature project arrangement differs not just substantially in its ecological focus and 
primacy from a conventional project arrangement, but also in its leading discourse, its 
actor coalition, its power and resources applied, and the rules of the game through 
which the project is designed and implemented. Developing a Building with Nature-
project requires a specific arrangement that allows for an early involvement of both 
ecological and social dynamics.  
The fourth chapter aims to contribute to the necessary development of Building with 
Nature from an incidental project based approach towards a mainstream substantial and 
coherent program. Ecological modernization theory is applied to investigate key 
governance processes in mainstreaming Building with Nature: a changing role of the 
state, new roles for private actors, mainstreaming of environmental NGOs, and 
technological shifts. In this chapter an analysis is conducted on the emergence of 
Building with Nature elements in the land reclamation project for the extension of the 
port of Rotterdam, the Netherlands (the so-called Maasvlakte 2 project). Based on this 
analysis, we conclude that ecological modernization processes are indeed conducive for 
facilitating and mainstreaming Building with Nature in coastal engineering.  
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The fifth chapter focusses the demands for new marine infrastructure created by the 
global cruise tourism. This chapter addresses the development of these marine 
infrastructures as taking place in at the intersection of global networks and local 
networks and addresses how the interaction of these networks is influencing the 
possibilities for the application of ecosystem based design approaches in these marine 
infrastructural projects. The analysis focusses on the centralisation of environmental 
considerations by actors in the development of the Falmouth cruise terminal in Jamaica. 
Based on this analysis four conditions that enable the interaction between local and 
global networks in stimulating ecosystem based design approaches are distinguished; a 
shared (discursive) goal that connects actors from global and local networks; the 
division and availability of resources; the environmental discourse that is materialized 
in current legislation; and network brokers. 
In the sixth and final chapter conclusions are formulated by answering the two research 
questions. The developments in the governance settings of marine infrastructure 
development have a diversifying effect and have resulted in the formation of four ideal-
typical project arrangements: conventional, integrated-market, external financier-
initiated and private arrangement. The empirical chapters thus show that a variation of 
different project arrangements has been established. The changing governance settings 
of the planning, design and construction of marine infrastructural projects is impacting 
the possibilities of innovative ecosystem based approaches in projects. All three cases 
analysed in this thesis have innovative ecosystem based elements in the project design. 
An important outcome of this project is that it is so far, not possible to distinguish or 
pinpoint one specific Building with Nature, but that the application is dependent on the 
governance setting and the subsequent marine infrastructural project arrangements. The 
different types or variations of Building with Nature can be captured on a scale from 
light to strong and should be seen as a continuum; the more elements of the light 
approach are substituted by strong elements, the stronger the approach is. 
This research was carried out as part of the Ecoshape Building with Nature innovation 
program, therefore this thesis also aims to contribute to concrete recommendations for 
Building with Nature practitioners. At a general level, it is important for all Building 
with Nature proponents to keep in mind that Building with Nature is not only a 
engineering technique, but requires a well thought through governance approach. 
Transfer of international ideas, rules and appointments to local setting, focus on 
understanding the specific points and elements where this transfer is taking place. It is 
furthermore important to understand that for an acceptance of project plans by involved 
stakeholders and affected communities’ communication and participation opportunities 
are important. In marine infrastructure development the roles of the various actors differ 
substantially, therefore the practical recommendations are divided according to the five 
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actors roles; initiators, project owners, financiers, consultants and constructors. The 
thesis concludes with possibilities for further research in this area. 
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Samenvatting 
De thesis richt zich op de ontwikkeling van nieuwe en bestaande havens; mariene 
infrastructurele projecten. Recentelijk wordt er in de ontwikkeling van deze projecten 
geëxperimenteerd met innovatieve, op ecosysteem dynamiek gebaseerde ontwerp 
methoden, waarvan ”Bouwen met de Natuur” een specifiek voorbeeld is. Drie 
ontwikkelingen in deze sector liggen ten grondslag aan dit onderzoek. Ten eerste is er 
een verschuiving van verantwoordelijkheden van publieke naar private actoren. Ten 
tweede leidt de toenemende globalisering van de sector tot meer verantwoordelijkheden 
voor wereldwijd opererende actoren. Ten derde is er een stijgend bewustzijn en 
aandacht voor de negatieve ecologische gevolgen van deze projecten. Vooralsnog is er 
geen kennis over hoe deze ontwikkelingen elkaar beïnvloeden.  
Het doel van deze thesis is tweeledig. Ten eerste, het begrijpen en analyseren hoe de 
institutionele governance setting van mariene infrastructurele projecten leidt tot 
voorwaarden voor innovatieve, op ecosysteem gebaseerde benaderingen. En ten tweede 
richt dit onderzoek zich specifiek op het formuleren van aanbevelingen voor het 
inpassen van Bouwen met de Natuur in mariene infrastructurele projecten.  
Om te kunnen analyseren hoe de governance dynamiek van invloed is op de planning en 
het ontwerp van mariene infrastructurele projecten, en hoe dit voorwaarden stelt aan op 
ecodynamische benaderingen, is de Mariene Infrastructurele Project Arrangementen 
(MIPA) benadering ontwikkeld en toegepast in dit onderzoek. De MIPA benadering is 
een hulpmiddel om de ontwikkelingen van mariene infrastructurele projecten te 
conceptualiseren en beoordelen. De inhoud en organisatie van een MIPA kan worden 
beschreven en geanalyseerd aan de hand van vier dimensies: actoren en hun coalities, 
spelregels, discoursen en de verdeling van hulpmiddelen. Deze dimensies beïnvloeden 
elkaar, waardoor verandering in een dimensie leidt tot verandering in de andere 
dimensies. Deze veranderingen worden in de MIPA geanalyseerd door het 
onderscheiden van vier elkaar opvolgende fases: de initiatie fase, de project 
beslissingsfase, de projectontwerp fase, en de uitvoeringsfase. Mariene infrastructurele 
projecten worden niet in isolatie ontwikkeld, maar zijn ingebed en worden beïnvloed 
door lokale en mondiale netwerken. 
De methodologische aanpak van dit onderzoeksproject is een vergelijkende casestudy 
van drie casussen: de Maasvlakte 2 (uitbreiding van de haven van Rotterdam), het Port 
Phillip Bay Channel Deepening project van de haven van Melbourne, en de aanleg van 
de Falmouth cruise haven in Jamaica. Voor de data verzameling zijn verschillende 
methoden gebruikt; semi gestructureerde interviews, observaties en document analyse. 
De data analyse van dit onderzoek volgde een strategie van theoretische stellingen; de 
empirische bevindingen zijn geïnterpreteerd aan de hand van de dimensies en fases van 
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het mariene infrastructurele project arrangement. Voor elk project is beoordeeld welke 
actor-rollen, regels, hulpbronnen en discoursen zijn gebruikt.  
Hoofdstuk 2 analyseert de variatie in project arrangementen van recente mariene 
infrastructurele projecten. Gebaseerd op een analyse van 28 
havenontwikkelingsprojecten zijn vier ideaal typische mariene infrastructurele project 
arrangementen onderscheiden; de conventionele, de geïntegreerde markt, de externe 
financier; en het private arrangement. Deze arrangementen verschillen van elkaar op de 
volgende punten: de centrale actor in het definiëren van de basis- en ontwerpeisen, de 
relatie met andere projecten en de nationale en internationale context van de projecten. 
Op basis van deze verschillen hebben we voorwaarden geformuleerd voor de 
mogelijkheden voor ecosysteem dynamiek gebaseerde benaderingen. De mogelijkheden 
voor deze benaderingen wordt groter als er ruimte is voor aannemers, adviseurs en 
project eigenaren om het ontwerp gezamenlijk vorm te geven. De analyse laat zien dat 
de geïntegreerde markt en het private project arrangement het best in staat zijn deze 
innovatieve benaderingen in het project toe te voegen.  
Hoofdstuk 3 richt zich op de analyse van het Melbourne Channel Deepening project in 
Australië. Dit project heeft zich ontwikkeld van een conventioneel, overheid gestuurd 
project arrangement tot een Bouwen met de Natuur project arrangement. De analyse laat 
zien dat een Bouwen met de Natuur project arrangement niet alleen substantieel 
verschilt in de ecologische focus, maar ook in het leidende discourse, de actor coalities, 
de verdeling van  hulpbronnen en in de spelregels die bepalen hoe het project is 
ontworpen en geïmplementeerd. Het ontwikkelen van een Bouwen met de Natuur 
project vraagt om een specifiek arrangement dat mogelijkheden biedt voor een vroege 
inmenging van zowel ecologische als sociale dynamieken.  
Hoofdstuk 4 heeft het doel bij te dragen aan de noodzakelijke ontwikkeling van Bouwen 
met de natuur als een incidenteel project gebaseerde benadering tot een standaard, 
substantieel en coherent programma. De ecologische moderniseringstheorie is toegepast 
om te onderzoeken hoe en welke governance processen belangrijk zijn in het gangbaar 
maken van Bouwen met de Natuur; een veranderende rol van de overheid, nieuwe rollen 
voor private actoren en milieuorganisaties en technologische vernieuwingen. Op basis 
hiervan is een analyse gemaakt van het ontstaan van Bouwen met de Natuur elementen 
in het landaanwinningsproject van de haven van Rotterdam (de Tweede Maasvlakte). 
Gebaseerd op deze analyse wordt in dit hoofdstuk geconcludeerd dat ecologische 
modernisering er inderdaad zorgt voor het faciliteren en gangbaar maken van Bouwen 
met de Natuur in mariene infrastructuur.  
Hoofdstuk 5 richt zich op de rol van mondiale cruise toerisme industrie op het creëren 
van nieuwe mariene infrastructuur. De ontwikkeling van mariene infrastructuur wordt in 
Samenvatting 
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dit hoofdstuk geconceptualiseerd als het resultaat van ontwikkelingen in mondiale en 
lokale netwerken. Hierbij richt de analyse zich op hoe de interactie tussen deze 
mondiale en lokale netwerken van invloed zijn op de mogelijkheden voor het toepassen 
van op ecodynamisch ontwerpen. De analyse laat zien hoe milieu overwegingen door 
zowel lokale als internationale actoren van invloed zijn op de ontwikkeling van de 
cruise terminal in Falmouth, Jamaica. Gebaseerd op deze analyse worden vier 
voorwaarden onderscheiden die ecodynamisch ontwerpen mogelijk maakt, namelijk: 
een gedeelde (discursieve) doelstelling die lokale en mondiale netwerken verbindt, de 
verdeling en beschikbaarheid van hulpbronnen, de milieu discourse die is uitgewerkt in 
recente wetgeving en de rol van actoren als netwerk makelaars.  
In het zesde en laatste hoofdstuk worden conclusies getrokken aan de hand van het 
beantwoorden van de twee onderzoeksvragen. De ontwikkeling in de governance 
settingen van mariene infrastructuur zorgen voor verscheidenheid en hebben 
geresulteerd in de formatie van vier ideaal typische project arrangementen. Deze 
veranderende governance settingen hebben ook een impact op de mogelijkheden voor 
innovatieve op ecosysteem dynamiek gebaseerde benaderingen in projecten. De drie in 
deze thesis geanalyseerde casussen maken gebruik in meer of mindere mate gebruik van 
deze innovatieve benaderingen. Een belangrijke uitkomst van dit onderzoek is dat het, 
tot nu toe, niet mogelijk is een specifiek Bouwen met de Natuur aanpak aan te wijzen, 
maar dat de toepassing hiervan grotendeels afhankelijk is van de governance setting en 
de daaruit voortkomende infrastructurele project arrangementen. De verschillende 
variaties Bouwen met de Natuur kunnen ingedeeld worden op een schaal van licht naar 
sterk. Hoe meer elementen toegevoegd worden, hoe sterker de aanpak is.  
Dit onderzoek is uitgevoerd binnen het Ecoshape Bouwen met de Natuur innovatie 
programma en heeft daarom ook als doelstelling om bij te dragen aan concrete 
aanbevelingen voor het uitvoeren van Bouwen met de Natuur projecten. Op een 
algemeen niveau is het belangrijk om in gedachte te houden dat Bouwen met de Natuur 
meer is dan een technische innovatie, deze benadering vraagt uitdrukkelijk om een 
weloverwogen governance aanpak. In het ontwikkelen van mariene infrastructuur zijn 
er veel verschillende actoren actief. Daarom gaat dit hoofdstuk, naast de algemene 
aanbevelingen, ook in op specifieke aanbevelingen voor elk van de actor-groepen: 
initiatiefnemers, project eigenaren, financiers, consultants en aannemers. Deze thesis 
sluit af met aanbevelingen voor verder onderzoek.  
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